Searching PAJ 



1/1 ^— i> 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 1 0-1 1 2557 

(43)Date of publication of application : 28.04.1998 



\ . : 

(51)Int.CI. 

t — — — 




H01L 33/00 
C09K 11/64 
G09F 9/33 




(21) Application number 

(22) Date of filing : 


: 08-266450 
08.10.1996 


(71) Applicant 

(72) Inventor : 


: NICHIA CHEM IND LTD 
KUMETA SHINJI 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitter, 
which has fluorescent matter for converting at least a 
part of the light emitted from an LED chip and emitting 
light and has high brightness, high efficiency, and 
afterglow without depending on use environment, and a 
display device using it. 

SOLUTION: This light emitter has an LED chip 102 
where the light emitting layer is a gallium nitride 
compound semiconductor, and fluorescent matter which 
absorbs at least a part of the light emitted from this LED 
chip 102 and converts the wavelength and emits light. In 
this case, this is a light emitter where the main peak of 
the light emission of the above LED chip 102 ranges 
from 360nm to 530nm. and also the above fluorescent 
matter is activated by bivalent europium and the 
chemical composition formula is (MI-p-qEupQq)O.n(AH- 
nBn)203. But. M in the composition formula is bivalent 
metal and Q is an activator. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

JrIcise ( |y CUment ^ tranS ' ated by com P uter So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] — — 

[Claim 1] The luminescence equipment with which said fluorescent material is activated with 
divalent europium, and a chemical-composition type is characterized by to be O-n (M1-p- 
qEupQq) (aluminum 1-mBm) 203 while a luminous layer is luminescence equipment which has the 
LED chip which is a gallium-nitride system compound semiconductor, and the fluorescent 
material which absorbs a part of luminescence [ at least ] from this LED chip, carries out 
wavelength conversion and emits light and the main luminescence peak of said LED chip is in 
obUnm to 530nm. 

however - M in O.OOOK=p<=0.5. 0.000 1<=q<=0.5. 0.5<=n<=10, 0<=m<=0.5. 0.0002 <=p+q<=0 75 
and an empirical formula - Mg - It is at least one sort chosen from the group of the divalent 
metal which consists of calcium, Sr, Ba, and Zn, and Q is co-activating agent and is at least one 
sort chosen from the group which consists of Mn, Zr. Nb. Pr. Nd, Gd, Tb, Dy, Ho, Er. Tm, Yb. and 

[Claim 2] The inner lead electrically connected to the LED chip arranged in the cup of a 
mounting lead, and this LED chip using the conductive wire. The coating member with which you 
made it fiNed up m said cup, and the mold member which covers a part of this coating member 

dLe whth ***^ duc * ,ve .^ | re ^ nd u mountin S | lead - and ^ner lead [ at least ]. It is the light emitting 
d.ode which **** and sa.d LED chip ,s a gallium nitride system compound semiconductor. And 
light emitting diode characterized by being translucency resin which said coating member is 
activated with divalent europium, and contains the fluorescent material whose chemical 
composition type is O-n (M 1 -p-qEupQq) (aluminuml -mBm) 203 

however - M in 0.0001<=p<=0.5. 0.0001<=q<=0.5, 0.5<=n<=10, 0<=m<=0.5, 0.0002 <=p+q<=0 75 
and an emp.rical formula -- Mg - It is at least one sort chosen from the group of the divalent 
metal which consists of calcium, Sr. Ba. and Zn. and Q is co-activating agent and is at least one 
sort chosen from the group which consists of Mn, Zr. Nb, Pr, Nd. Gd. Tb. Dy. Ho. Er, Tm, Yb. and 

[Claim 3] The display which has the drive circuit which connected luminescence equipment 
according to claim 1 to the drop arranged two or more and this drop electrically. 



[Translation done.] 



.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.i... 2007 /04/1 1 



s JP.10-112557.A [DETAILED DESCRIPTION] i/ U s*—*j 

» 

• * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

prlcise'ly CUment ^ tranS ' ated by comDuter - So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The invention in this application has the fluorescent material which a part 
of luminescence [ at least ] from the LED chip which is especially a light emitting device is 
changed [ fluorescent material ]. and makes it emit light with respect to the luminescence 
equipment used for the back light light source, an LED indicator, an illumination type switch 
vanous indicators etc.. and does not twist it to an operating environment, but relates to high 
usmg !t 6SS ' efficient> the lum| nescence equipment which has afterglow nature and the display 
[0002] 

[Description of the Prior Art] Various displays are prepared today with development of portable 

. r C6S ;\ U 3 t ; ansceiver ' a camera - a P^ket bell, portable radio, a videocassette 
ThZ Z' 3 n °; eb u 00k S ' z , ed Pf rsonal computer, for operability or the improvement in visibility 
There are some which used hqu.d crystal equipment for one of the display of this, and the back 
hght ,s provded so that it can be used also in a dark place. Since there is a merit, like a time etc 
increases emitting light especially in a low power and high brightness is called for. so that it will ' 
carry out. ,f. as for the back light for portable electronic devices, such a back light reduces the 
power consumpt.on. The thing which makes the light source from an LED chip emit light in high 
brightness by making hght emit in the shape of a field etc. is in such one of the back Ut light 
sources. An LED chip is small and carries out luminescence of a color efficient and skillful in it 
Moreover, since .t is a semiconductor device, there are no worries about a ball piece etc An 
initial drive property is excellent and it can consider as the back light light source using the 
rnnnoK 0 " '* ,S Str ° ng to the repeat of viDra t«on or ON/OFF lighting etc 

f?l\? n ° ther hand> 3 dUtV ° f installation ° f a guide light is imposed upon locations in 
wh.ch there are many people and it gathers, such as a theater and a hotel, for the fire prevention 
regulat,ons of the F.re Service Law enforcement ordinance and national each city etc When a 
power source in ordinary use is severed by disaster, such as an earthquake and a fire! and other 
catastrophic failures, .t changes to a standby power source automatically, and lighting for 20 
minutes or more is needed. It can also consider as the drop which employed efficiently the 

rnnS!i o P ° hip Whi ° h is 3 high bri S htne ss low Power also in such a guide light 

[0004] However, the back light made to form using an LED chip is a semi-conductor light 

a,though : t . is a low P° wer - * consumes cell power. Therefore, it may become 
a big load ,„ order to make ,t drive for a long time, when there are few amounts of accumulation 
of electricity of a cell power source. Moreover, the light may be put out. if the standby power 
source of a drop is destroyed at the time of disaster or a feeder circuit carries out a broken line 
etc. Therefore when the case where there is little power, a feeder circuit, etc. stop, the drop 
which can display sufficient brightness is called for 
[0005] 

[Problem(s) to be Solved by the Invention] The display which has light emitting diode and the 
fluorescent matenal excited by it as a display in alignment with such a request can be 
considered. 
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[0006] However, an LED chip has some which have various luminescence wavelength according 
to a presentation, structure, etc. of a semi-conductor. Similarly, various things, such as that to 
which the fluorescent material excited with an LED chip also has organic, an inorganic 
compound, and afterglow nature in fluorescent dye and a fluorescent pigment pan are 
mentioned. 

[0007] Moreover, when it approaches around an LED chip and arranges a fluorescent material it 
is exposed to the beam of light of 40 times and the strong exposure reinforcement which 
reaches also more than it depending on the case from about 30 times rather than sunlight When 
the amount of the improvement in conversion efficiency of a fluorescent material or the 
fluorescent material used is reduced using the semi-conductor which has a high energy band gap 
for the LED chip which is a light emitting device especially, even if it says that a light region has 
the main luminescence which emitted light from the LED chip, light energy becomes high 
inevitably. Moreover, if light may be emitted in an ultraviolet-rays field, luminescence 
reinforcement is raised further and it is used over a long period of time, the fluorescent material 
itself will tend to deteriorate. The fluorescent material similarly prepared near the LED chip is 
exposed also to elevated temperatures, such as heating from the temperature up and external 
environment of an LED chip. Furthermore, although the light emitting diode which is one sort of 
luminescence equipment is generally covered by resin mold, it cannot remove completely the 
moisture which adhered at the time of preventing penetration of the moisture from an external 
environment etc. completely, or manufacture. Depending on a fluorescent material, such moisture 
may promote degradation of a fluorescent material with the high energy light and the heat from a 
light emitting device. Moreover, when a fluorescent material deteriorates, there are that to which 
a fluorescent material becomes blackish and the external ejection effectiveness of light falls and 
a remarkable case where afterglow nature becomes short. Furthermore, also when stopping ' 
showing afterglow nature, it is. Therefore, the invention in this application solves the above- 
mentioned technical problem, and it aims at offering the luminescence equipment with which 
decline in luminescence **** has afterglow nature very few under high brightness and the 
operating environment of long duration more 
[0008] 

[Means for Solving the Problem] A luminous layer is luminescence equipment which has the LED 
chip which is a gallium nitride system compound semiconductor, and the fluorescent material 
which absorbs a part of luminescence [ at least ] from this LED chip, carries out wavelength 
conversion and emits light, said fluorescent material is activated with divalent europium and the 
invention in this application is luminescence equipment whose chemical composition type is O-n 
MI-p-qEupQq) (aluminum 1-mBm) 203 while the main luminescence peak of said LED chip is in 
360nm to 530nm. however, M in 0.000 1<=p<=0.5, 0.000 1<=q<=0.5, 0.5<=n<=10, 0<=m<=0 5 0 0002 
<-p+ q < 0.75. and an empirical formula — Mg — it is at least one sort chosen from the group of 
the divalent metal which consists of calcium, Sr, Ba, and Zn, and Q is co-activating agent and is 
at least one sort chosen from the group which consists of Mn, Zr, Nb, Pr, Nd, Gd, Tb. Dy, Ho, Er, 
Tm, Yb, and Lu. 

[0009] Moreover, the inner lead electrically connected to the LED chip arranged in the cup of a 
mounting ead. and this LED chip using the conductive wire. The coating member with which you 
made it flNed up in said cup. and the mold member which covers a part of this coating member 
an LED chip, conductive wire and mounting lead, and inner lead [ at least ], It is the light emitting 
diode which **** and said LED chip is a gallium nitride system compound semiconductor And it 
is the light emitting diode which is translucency resin which said coating member is activated 
with divalent europium and contains the fluorescent material whose chemical composition type 
is O n (MI-p-qEupQq) (aluminum 1-mBm) 203. however, M in 0.0001<=p<=05 00001<=q<=0 5 
0.5<=n<=10, 0<=m<=0.5, 0.0002 <=p+q<=0.75. and an empirical formula - Mg — it is at least one 
sort chosen from the group of the divalent metal which consists of calcium. Sr, Ba and Zn and 

mJ^ 00 ^^!^! 3gent and is at ' eaSt ° ne sort chosen from the « rou P whi °h consists of Mn Zr 
Nb. Pr, Nd, Gd, Tb, Dy, Ho, Er. Tm, Yb, and Lu. 

[0010] Furthermore, it is the display which has the drive circuit which connected above- 
mentioned luminescence equipment to the drop arranged or more to two, and this drop 
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* electrically. 
[0011] 

[Embodiment of the Invention] As a result of various experiments, an invention-in-this- 
apphcation person came to accomplish the header invention in this application for the ability of 
the fall of high brightness and the optical effectiveness at the time of use of long duration or 
afterglow nature to be prevented, when light energy chooses a specific semi-conductor and a 
specific fluorescent material in the luminescence equipment which carries out wavelength 
conversion of a part of luminescence [ at least ] from a comparatively high LED chip with a 
fluorescent material. 

[0012] That is, to excel in 1. lightfastness is demanded as a fluorescent material used for 
luminescence equipment. Since it strong-emanates from minute fields, such as a semi-conductor 
light emitting device, especially, it needs to be equal also to the strong exposure which reaches 
also 40 times from about 30 times of sunlight enough. 2. Since it is arranged near the light 
em.tt.ng device, the temperature characteristic be good. 3. Having the descriptions, like afterglow 
nature does not fall w.th the light of being [ weatherability ]-according to use environment of 
luminescence equipment 4. luminescence equipment, heat, etc. is called for 
[0013] The invention in this application uses O-n (aluminum1-mBm) 203 for the luminous layer 
of a light emitting device for the gallium nitride system compound semiconductor element which 
has a high energy band gap as a fluorescent material (MI-p-qEupQq) as what fulfills these 
conditions. Even if it is the case where the high energy light in the light region emitted from the 
hght emitting dev.ce by this is irradiated near the long duration at high brightness, the fall of 
luminescence brightness or afterglow nature can consider as very little luminescence equipment. 

[0014] As an example of concrete luminescence equipment, the chip type LED is shown in 
drawing 2 The LED chip 202 which used the gallium nitride system semi-conductor is made to 
have fixed using an epoxy resin etc. in the chip type LED case 204. The gold streak is electrically 
connected to each electrode of the LED chip 202, and each electrode 205 in which it was 
prepared by the case as a conductive wire 203, respectively. (Sr0.952Eu0.03Dy0 015TmO 003) 
Homogeneity is made to carry ^out hardening formation of what carried out mixed distribution of 
the 0-(alum.num 0.988BO012) 203 fluorescent material into the epoxy resin as a mold member 

201 which protects an LED chip, a conductive wire. etc. from external force etc. The LED chip 

202 is made to emit light by making such luminescence equipment supply power The color 
mixture light of luminescence from the LED chip 202 and luminescence from the fluorescent 
material excited by the luminescence emits light. In after switching off an LED chip it can 
consider as the luminescence equipment which can emit light only by the afterglow' from a 
fluorescent material. Hereafter, the configuration member of the invention in this application is 
explained in full detail. w «.«u«n is 

[001 5] (Fluorescent material) The fluorescent material which is excited as a fluorescent material 
used for the invention in this application by the electromagnetic wave which emitted light from 

n S6n ?M?° ?° r J U w in ° US ' ayer ' and emitS ,ight is said As a concrete fluorescent material it 
is O-n (MI-p-qEupQq) (aluminuml-mBm) 203. Various things are mentioned as a use gestalt It 
is good also considering opening which shuts up an LED chip in the bulk layer of a fluorescent 
material etc and the light from an LED chip specifically penetrates in a fluorescent material 
layer as 1 thru/or luminescence equipment of a configuration of having two or more Moreover 
you may make it form in extent which is made to contain the fine particles of a fluorescent ' 
material in the resin which covers an LED chip, or glass, and the light from an LED chip 
penetrates thinly. Furthermore, you may make it mix in the edge strip between the light emitting 
diodes which arranged two or more light emitting diodes. Various color tones and afterglow 
nature can be chosen by choosing adjusting various ratios of the particle size of a fluorescent 
material, a fluorescent material, resin, etc.. and spreading and fills, and the luminescence 
wavelength of a light emitting device. 

[0016] Furthermore, content distribution of a fluorescent material influences color mixture 
nature, endurance, etc. That is, it is easy to control degradation by moisture that it is harder to 
be influenced of the moisture from an external environment etc. toward an LED chip by the 
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• front-faces side, such as the coating section which the fluorescent material contained and a 
mold member when the distribution concentration of a fluorescent material is high. On the other 
hand, if distribution concentration becomes high toward an LED chip to a mold member front- 
face side about content distribution of a fluorescent material, although it will be easy to be 
influenced of the moisture from an external environment, the effect of generation of heat from 
an LED chip exposure reinforcement, etc. can control degradation of a fluorescent material 
fewer. Such distribution of a fluorescent material can be made to form variously by making the 
member containing a fluorescent material, formation temperature, viscosity, the configuration of 
a fluorescent material, particle size distribution, etc. adjust. Therefore, various distribution 
r C n°n^T trat u° V f 3 fluorescent material can be chosen according to a service condition etc 

u or the fluorescent material used for the invention in this application touched the LED 
chip, when it approaches and has been arranged, it is enough — it ******** Moreover 
especially when the heat dissipation from an LED chip is large, 1.5 to 3 has desirable n The 
activator and co-act.vating agent which are introduced into the afterglow nature fluorescent 
mater.al of the invention in this application influence a fluorescence color and afterglow 
brightness greatly. Therefore, according to an application, it can adjust to the range as shown 
below, respectively. 

[0018] That is, about the concentration p of Eu of an activator, it is desirable to adjust Sr of a 
parent to the range permuted 0.5 mols or less 0.0001 mols or more to one mol of fluorescent 
materials. This is because it is in the inclination for afterglow brightness to fall as a result by 
light absorption worsening when fewer than 0.0001 mols. On the contrary, when it increases 
more than 0.5 mols. it is in the inclination for lifting afterglow brightness to fall, about 
concentration quenching. When the range of p is 0.001<=p<=0.06. afterglow brightness can make 
it nigh more. 

[0019] Luminescence of Eu comes to show afterglow nature by introducing co-activating agent 
it was chosen out of the group which consists of Mn, Zr. Nb, Pr, Nd. Gd, Tb. Dy Ho Er Tm Yb " 
and Lu as co-activating agent — a kind is effective even if not few 

[0020] Especially in the case of Sr. divalent metal M of Dy which is the parent of a fluorescent 
nil nnnnt ^ "V^f ° W dis P° sitio ^ -"d the density range of the Dy concentration q 
has 0.0005 or more .and 0.03 or less desirable range. Similarly, as for Nd. in the case of calcium 
divalent metal M which is the parent of a fluorescent material has effectiveness especially at 
especially the .mprovement in afterglow brightness, and the range of the Nd concentration q has 
0.0005 or more and 0.03 or less desirable range. The synergistic effect can be demonstrated by 
rnln 'I g co-activating agent to these co-activating agent Dy and Nd 

[0021] When choosing Dy as the first co-activating agent, the range where the Mn concentration 

nnnnS 6 ^^n™" 6 a , g6nt ' S desirab,e is 00001 or •"ore and 0.06 or less. and. specifically. 
0.0005 or more and 0.02 or less range is still more desirable. Moreover, when choosing Dy as the 
first co-act.vat.ng agent, the range where the Tm concentration q of the 2nd co-activating agent 
■s desirable is 0.0003 or more and 0.02 or less, and 0.0004 or more and 0.01 or less range ,s stSl 
more desirable. Similarly, when choosing Dy as the first co-activating agent, the range where the 
^nnnnT Q , « 2 " d c °- activatin g a gent is desirable is 0.0001 or more and 0.06 or less 
and 0.0004 or more and 0.04 or less range is still more desirable. When choosing Dy as the first ' 
co-act.vat.ng agent, the range where the Nb concentration q of the 2nd co-activating agent is 
desirable ,s 0 0001 or more and 0.08 or less, and 0.0003 or more and 0.04 or less range is still 
more desirable. When choosing Dy as the first co-activating agent, the range where the Yb 
C °" C n e n nt n r r f, t0n q ofth e 2nd co-activating agent is desirable is 0.0002 or more and 0.04 or less 
and 0.0003 or more and 0.01 or less range is still more desirable. When choosing Dy as the first 
co-act.vat.ng agent, the range where the Zr concentration q of the 2nd co-activating agent is 
desirable is 0.002 or more and 0.70 or less. When choosing Dy as the first co-activating agent 
the range where the Er concentration q of the second co-activating agent is desirable is 0 0001 
or more and 0.03 or less. Furthermore, 0.0005 or more and 0.02 or less range is desirable When 
choosmg Dy as the first co-activating agent, the range where the Pr concentration q of the 2nd 

C °7nno at,ng 3g6nt iS desirab,e is 00001 or ""re and 0.04 or less. Furthermore. 0.0005 or more 
and 0.03 or less range is desirable. 
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• [0022] When introducing Nd as the first co-activating agent, the range where the Tm 

CO C C nn^ t,0n q ° f the 2nd c °- a <*ivating agent is desirable is 0.0001 or more and 0 06 or less 
and 0.0005 or more and 0.02 or less range is still more desirable. When introducing Nd as the ' 
first co-activating agent, the range where the Pr concentration q of the 2nd co-activating agent 
» desirable is 0 0001 or more and 0.06 or less, and 0.0005 or more and 0.02 or less ranged 5? 
more desirable. When introducing Nd below as the first co-activating agent, the range where the 
Ho concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0 06 or 
less and 0 0005 or more and 0.02 or less range is still more desirable. When introducing Nd below 
as the first co-activat.ng agent, the range where the Dy concentration q of the 2nd co- 
act.vat.ng agent is desirable is 0.0001 or more and 0.06 or less, and 0.0005 or more and 0 02 or 
less range is still more desirable further again. 

[0023] About the parent presentation of an afterglow nature fluorescent material a part of 
aluminum can also be permuted by boron. In this case, the decay characteristic can also be 
made to improve .still more greatly. Therefore, more preferably, the range which 0.5 mols of boron 
permute by the fluorescent material used for the invention in this application from 01 mols of the 
total number of mols of alum.num is desirable, and near 0.05 mol is [ it is the range which 
becomes 0^25 mols from 0.005 mols. and ] the most desirable. In order to introduce boron it is 
?nni?i a 6 < °u n ' y l he am ° Unt corres P° ndi ng to it deducts and teaches aluminum. 
L0024 As for the afterglow nature fluorescent material used for the invention in this application 
it is desirable to choose SrO. MgO. aluminum 203. a metallic oxide like Eu203. or a compound 
that turns mto an ox.de easily by calcinating at an elevated temperature like CaC03. SrC03 and 
BaC03 as a raw material. Other than a carbonate, there are a nitrate, an oxalate, a hydroxide 
etc. as such a compound. Moreover, as a boron compound, a boric acid or the borate of an ' 
alkal.ne earth can be used, and a boric acid is desirable especially. The purity of a raw material 
influences afterglow brightness greatly, it is desirable that it is 99.9% or more and it Z SnI more 
desirable that it is 99.99% or more. The raw materia, which mixed these can be Elated under 
reduc.ng atmosphere ,n 1 200-degree-C or more temperature requirement 1600 degrees C or 
less and a fluorescent material can be obtained for a burned product by grinding and carrying 
out a screen. In addition, the mixed ratio of a raw material can be determined by mixing the 
amount of theory for acquiring the target presentation. 

[0025] Although the fluorescent material used for the invention in this application presents 
strong lum.nescence by divalent Eu of an activator fundamentally, divalent Eu has absorption in 
the large area of an ultraviolet area from the light. Therefore, even if it uses a gallium nitride 
nh!rZ C ° mPOU se 7 cond l uctor -efficient luminescence is fully possible. Moreover, an afterglow 
phenomenon appears by making the parent of a fluorescent material dope at least one sort 
chosen from the group which consists of Mn, Zr. Nb. Pr. Nd. Gd. Tb, Dy, Ho, Er, Tm. Yb and Lu 
as co-activating agent. ' 

[0026] If boron is made to contain in an afterglow nature fluorescent material, the crystallinity of 
aluminates can be made good, and afterglow time amount and afterglow brightness can also be 
1« h£ ITT ^ ^ l tab J lizing an emissio " ce nter and a trapping center. Moreover, boron 
TAZZ:^™^ 35 t0 C ° inCidenCe a " d P ™ 0teS *» — —h 

[0027] When the total number of mols of the total number of mols of the oxide of divalent metal 
an activator, and co-act.vating agent, an alumina, and a boric acid is about M n= 1 [ i e ] as a 
svsW ?J7lin/ C Z d, V° ^ * diffraction ' the c ^stal structure serves as monoclinic 
k fhnL M m fJu' a "u I" 66 " luminescence wh ^h has a peak in the wavelength of 520nm 

is shown. Moreover, although the low concentration whose permutation of boron is about 1 mol % 

lZ\tVlT Ur l° f S ; A ' ?° 7 A hiCh Sh ° U,d 66 g6nerated from a Preparation presentation 
when the total number of mols of the total number of mols of the oxide of divalent metal an 
activator, and co-activating agent, an alumina, and a boric acid is taught to 1:2 n= 2 [ i e' 1 and 
.s calcinated, boron serves as mixture of Sr4aluminum 14025 and SrAI 12019 from this by high 
concentration. That is. by containing boron, the crystal structure can change and afterglow 

TmZ , f ra S6d Simi ' arly ' at the time of n= 1 - 75 ' * can be s et to Sr4aluminum 14025 
and thermal res.stance etc. can also be raised more. As for such a presentation, it is desirable to 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_eije 



2007/04/1 1 



JH.1U-112557.A (.DETAILED DESCRIPTION] 



6/11 ^— v 



• make it choose in consideration of the purpose of use, the emission spectrum from an LED chio 
or the exc.tat.on spectrum of a fluorescent material P ' 
[0028] That is the luminescent color can be changed to blue, a bluish green color green and 
Osh. by adjusting a parent presentation to the specific range. Moreover by boron ^content to a 

a P n a d e h n L Pr h eSe h? t,0n • Stabi,i2at J 0n ° f the CrySta ' StrUCture and P articl * ^Tan ^Zote6 
o *, TZ" t,0n ° f afterg ' OW Can be attained as the result - Furthermore, wheT4?ng 
2 n *l ♦? '° W br,gh , tness can be ^rried out [ high brightness ] further and espec aTly Zr is 
and th. ? H S6COnd . C °- act,vatin e agent with the combination of the first co-activa^ng agent 
rooVql I T"> C °- act,Vat,n e a *ent. a luminescent color tone can also be changed 
LU0Z9J In the luminescence equipment of the invention in this application, a fluorescent material 
may m.x two or more kinds of 200-n(M1-p- q Eu P Q q ) (a.uminumT-mBm) 3 fluorescent ^ materials 
Two or more k.nds of 200-n(M1-p- q EupQq) (aluminum1-mBm) 3 fluorescent materials wS, 
which the element and content of M or Q differ from each other can be mixed and a 
um.nescence wavelength component can also be increased. Thereby, it ca^ also consider as the 
kjm.nescence equipment which can choose the various luminescent color. Mo eover ?t can 
consider as the multilayers which resin different, respectively was made to mix and can a^so be 
ESiw 6XC,te by the semi -conductor light emitting device ° be 

[0030] (LED chips 102. 202. 402. and 502) With the LED chip used for the invention in this 
JSSSS fa. um nitride i SyS p en ; rr° Und Semiconduct - wh'ch can excite efficient 200-n(M1- 

ZJ^S^Zom" 0 3 " U r SC T mateHal !S menti0ned " the LED ch 'P wh ' ch is a 3* 
emitting device MOCVD — nitride system compound semiconductors, such as eeneral 

a lubt InaA ' b ^1-a-bN (however. 0<=a. 0<=b. a+b<1). are made to form as a .uminousTayer on 
a substrate by law etc. As structure of a semi-conductor, the thing of a terrorism configuration 
s mentioned o the gay structure, hetero structure, or double which has M sTnctfon RN 
unction a PN junction, etc. Various luminescence wavelength can be chosen by whenever 
[ mgredien or its mixed-crystal ]. [ of a semi-conductor .ayer ] Moreover ft can also consider 
as the smgle quantum well structure and multiplex quantum well structure where the s em T- 
prTdu U c C es 0r ' ayer made t0 f ° rm " tHe thin fi ' m Which the quantum eSctteneTl 

[0031] When a gallium nitride system compound semiconductor is used ingredients such as 
sapphire, a sp.nel. and SiC. Si. ZnO. are used for a semi-conductor substrate, n order to" ma ke 

such as GaN and AIN, are formed on this sapphire substrate, and the gallium nitride svstem 
semi-conductor which has a PN junction is made to form on it. A gaHium nZT^eTsl,- 

desirable to S^irlT -^e^ t reqUe ^ SU ° h 38 raising ,Uminous efficiency, form it is 

desirable to introduce Si. german.um, Se, Te. C. etc. suitably as an N type dopant On the other 

wh^h:re e pTvtr D OPANTn ga,,iUm " itrida —-conductor form. Zn. M* Be. calcium Sr Ba e c 

tvoe-1 hard tZl . Zv V^ *° ^ ° n ' y by d ° Ping 3 P ^ d °P ant - *™* «• [ P- 

Znl iJl h v g T n ' tr,de SyStem com P° und semiconductor, it is desirable to make it P- 

type-ize by annealmg after p-type dopant installation by heating the low-soeed electron tllZ 

= - - - e-ectrod/of t&ESSttU 

^e^l^^^^^ 1 ^ ^ * e didng S3W with which the bla *> which 
1 , ! \ b,ade _ ma de from a diamond rotates the formed semi-conductor wafer or 

s^-lonlT f VT ' arger than ed ^-^--blade width efface deepTy (half cutting) a 
sem. conductor wafer ,s broken according to external force, or the scriber in which the diamond 
stylus at a t.p carries out both-way rectilinear motion - a scribe line (circles of Tongitudt) verl 
extenafwH 0 f Ct ° r : af r ~ ^ r '-^--g in a grid p^S23^ 

Thus the LFH h T I \ ^ u ^ * CUtS the Shape ° f 3 chi P from a semi-conductor wafer 
form P ,S 3 gal " Um nitride SVStem com P°^d semiconductor can be made to 
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[0033] In the luminescence equipment of the invention in this application, efficiently 
luminescence and when carrying out afterglow, in consideration of excitation wavelength with a 
fluorescent material etc., the luminescence wavelength of a light emitting device has 360nm or 
more desirable 530nm or less, and 380nm or more 490nm or less is more desirable. Moreover in 
order to raise the property of luminescence equipment more in consideration of degradation of 
the mold member and coating material which were made to form by resin, or the color mixture of 
an LED chip and a fluorescent material, 400nm or more 475nm or less is still more desirable The 
emission spectrum of the luminescence equipment which has the afterglow nature of the 
invention in this application is shown in drawing 3 . Luminescence which has a peak near 410nm 
is luminescence from an LED chip, and luminescence which has a peak near 520nm is 
ummescence of the fluorescent material excited with an LED chip. In addition, since the 
lum.nescence wavelength of less than 400nm includes an ultraviolet-rays region, it will have the 
monochromaticity of only luminescence from a fluorescent material. 

[0034] (Conductive wires 103, 203. and 403) As conductive wires 103, 203. and 403 what has 
ohmic nature with the electrode of the LED chips 102, 202. and 502. mechanical-connections 
nature, good electrical conductivity, and good thermal conductivity is called for As thermal 
conduct.v.ty, more than 0.01 cal/cm2/cm/degree C is desirable, and it is more than 0 5 
cal/cm2/cm/degree C more preferably. Moreover, in consideration of workability etc the 
diameters of a conductive wire are more than philOmicrometer and less than 
[ ph.45micrometer ] preferably. Specifically, the conductive wire using metals and those alloys 
such as gold, copper, platinum, and aluminum, as such a conductive wire is mentioned Such a' 
conductive wire can connect an inner lead, a mounting lead, etc. to the electrode of each LED 
chip easily by the wire-bonding device. 

[0035] (Mounting lead 105) As mounting lead 105. the LED chip 102 is arranged and there should 
just be sufficient magnitude to load by die BONDODA etc. Moreover, when installing two or more 
LED chips and using a mounting lead as a common electrode of an LED chip, sufficient electrical 
conductivity and connectability with a bonding wire etc. are called for. Moreover, while arranging 
an LED chip m the cup on a mounting lead, when making the interior fill up with a fluorescent 
material it can prevent carrying out false lighting by the light from another light emitting diode 
approached and arranged. 

[0036] Thermosetting resin etc. can perform adhesion with the LED chip 102 and the cup of the 
mounting lead 105. Specifically, an epoxy resin, acrylic resin, imide resin, etc. are mentioned 
Moreover, while making it paste up with a mounting lead with a face down LED chip etc in order 
to make it connect electrically, Ag paste, carbon paste, an ITO paste, a metal bump. etc. can be 
used Furthermore, in order to raise the efficiency for light utilization of a light emitting diode the 
front face of the mounting lead with which an LED chip is arranged may be made into the shape 
of a mirror plane, and a reflex function may be given to a front face. As for the surface 
roughness in this case, less than [ more than 0.1S0.8S ] is desirable. Moreover, as concrete 
electr.c res.stance of a mounting lead, below 300micro ohm-cm is desirable, and it is below 
3micro ohm-cm more preferably. Moreover, when ****(ing) two or more LED chips on a 
mounting lead, since the calorific value from an LED chip increases, it is called for that thermal 
conductivity is good, concrete — more than 0.01 cal/cm2/cm/degree C - desirable — more — 
desirable - It is more than 0.5 cal/cm2/cm/degree C. As an ingredient which fulfills these 
conditions, a ceramic with iron, copper, the copper containing iron, the copper containing tin. and 
a metallizing pattern etc. is mentioned. 

[0037] (Inner lead 106) Connection with the conductive wire 103 connected with the LED chip 
102 arranged on the mounting lead 105 as an inner lead 106 is aimed at. When two or more LED 
ch.ps are prepared on a mounting lead, it is necessary to consider as the configuration which can 
be arranged so that each conductive wires may not contact. Specifically, contact of the 
conductive wire connected to the inner lead which is separated from a mounting lead can be 
prevented by enlarging area of the end face in which an inner lead carries out wire bonding etc 
as it separates from a mounting lead. As for the granularity of a connection end face with a 
conductive wire, in consideration of adhesion, less than [ more than 1.6S10S ] is desirable After 
making the configuration of a leadframe decide, pierce and form with shuttering beforehand or 
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making all inner leads form, you may make it form by deleting a part of inner lead upper part in 
Z1T V P °' nt °' an inner ,ead form in ^rious configurations. Furthermore, a desired 

area and the desired end-face height of an end face can also be made to form in coincidence by 
rnno C d? g an mner Pressurizing from an end face after formation 

L0038J It is called for that connectability and electrical conductivity of an inner lead with the 
bonding wire wh.ch ,s a conductive wire are good. As concrete electric resistance, below 

h T/?™ Tu Cm 18 de _ sirable ' and * is below 3mi ^o ohm-cm more preferably. As an ingredient 
wh.ch fulfills these condrtions. the aluminum which plated iron, copper, the copper containing 
rom*Ur°T r C °" ta,nin f n t 1 in and popper, gold, and silver, iron, copper, etc. are mentioned 
2 mT g T "f ^ 501 } THe afterg ' OW natUre fluores ^nt material which the mold 
^7^^ !? ' S ": depe " dently formed in the °"P <* * mounting 'ead. and changes luminescence of 
Z » ™ ch,p + conta,n f. the gating actions 101 and 501 used for the invention in this application 
wLth^h r |> inSr t ° f C ° ating S6Cti0n ' tr ansparence resin, glass, etc. excellent in 
weatherab.l.ty. such as an epoxy resin, a urea resin, and silicone, are used suitably. Moreover a 

^JTa?'** CO, °" ng u Color ' and a Aspersing agent may be made to contain with a fluorescent 
matenal. A tint can also be made to adjust by using a color pigment and a coloring color 
Moreover, an angle of beam spread can also be increased more by making a dispersing agent 

oxida'tion !lTT te diSPe w ing • *5 nt baHUm titanate ' titanium ° xide ' an a,uminu ™ o/de. 
oxidation silicon, etc. are used suitably 

H h l Mo 'J members 104 and 404 > The ^Id member 104 can be formed in order to protect 
from the exterior the cc.at.ng section 101 which the LED chip 102. the conductive wire 103 and 

m«w ? ""I conta ' ned accordin S to th « application of a light emitting diode A 
mold member can be made to form using glass or resin. Moreover, although an angle of visibility 
can be increased by making a fluorescent material contain, by making a mold member contain a 
dispersing agent, the directivity from the LED chip 102 can be made to be able to ease and an 
angle of vs.b.l.ty can be .ncreased further. Furthermore, the lens effectiveness which converge 
luminescence from an LED chip by making the mold member 104 into a desired configuration 
again or it .s made to diffuse can be given. Therefore, the structure which carried o^t two or 
more lam.nat.ngs is suffic.ent as the mold member 104. Specifically, what saw from the 
Irj^nlT^ observatio " side ■»*» ^d combined two or more elliptical and them is mentioned 
fnn!i?i configuration and a concave lens configuration pan 

L0041] As a concrete ingredient of the mold member 104. transparence resin, glass etc which 

Zd 6 e M e " ent Weatharabi,it * such a * a " epoxy resin, a urea resin, and s cone T 

used suitab y. Moreover, as a d.spersing agent, barium titanate. titanium oxide, an aluminum 

Zt'Zr ; C ° n ' 6tC - a ,? US6d SUitab,V - Furtherm ^e. a fluorescent material can also\e 

made to contain also ,n a mold member in addition to a dispersing agent. Therefore, even if it 
makes ,t conta.n ,n a mold member, the other coating section etc. is made to contain a 
fluorescent material, and it may be used. Moreover, the resin with which the fluorescent material 
contained the coatmg section, and a mold member may be made to form using a different 
member used as glass etc. In this case, it can consider as light emitting diode with at best 
[ product,v,ty ] more little effect of moisture etc. Moreover, a mold member and the coat'ng 
r0 e 0 C 42°uS be ^ A 6 t0 form 1 usin « the same member in consideration of a refractive index 
[0042] (Display) As an example at the time of using the luminescence equipment of the invention 
m this apphcation for an LED drop, the outline cross-section configuration of the LED d op 
Trrow ZTh ' UmmaSCence equipment in desired configurations, such as an indicator and an 
arrow head configurafon. ,s shown in drawing 4 . Drawing 4 (A) puts in order the luminescence 
equipment w,th which the afterglow nature fluorescent material was mixed equally in the 
ummescence s.de top mold member of the LED chip 402. and drawing 4 (B) puts in order the 
kiminescence equipment made to form on a coating member as light emitting diode in which the 
mold member 404 was made to form. Moreover, drawing 4 (C) shows the luminescence 
STST? f arrang6d the f h ^ h -P ers istence fluorescent material content member 401 only in 
the direct.cn of a penmeter of the field where the LED chip 402 emits light. It can consider as 
rn^'f a V , ma , ! t0 connect a "y luminescence equipment to the same drive circuit 
L0043J An LED drop is electrically connected to the lighting circuit which is a drive circuit It can 
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consider as the drop which makes a request turn on luminescence equipment by the output 
pulse from a drive circuit. It is switched with the output signal of the gradation control circuit 
which calculates the gradation signal for making predetermined brightness turn on each 
luminescence equipment from the data memorized by RAM (Random, Access. Memory) and RAM 
which make the data inputted memorize temporarily as a drive circuit, and a gradation control 
circuit and has the driver which makes each luminescence equipment turn on. A gradation 
control circuit calculates the lighting time amount of luminescence equipment from the data 
memorized by RAM, and outputs it as a pulse signal etc. Here, if drive lighting of the 
luminescence equipment is carried out. in addition to the luminescent color from luminescence 
equipment, luminescence of a fluorescent material can also be displayed. Next, if luminescence 
equipment is made to switch off. it can consider as the drop with which the luminescent color of 
only the fluorescent material which has afterglow nature is emitting light. A color tone is also 
changeable by choosing each luminescence wavelength. Therefore, it can consider as the display 
which attracts attention also in a low power, night, etc. «'*»P'ay 

r°?^ 4 ,l (Fi , elCHike luminescence "*ht source) Drawing 5 is the example which constituted the 
field-like luminescence light source using the luminescence equipment of the invention in this 
application. The dispersion sheet 506 on the coating section or a light guide plate is made to 
contain a fluorescent material in the case of the field-like luminescence light source. Or it can 
also consider as the luminescence equipment which was made to carry out spreading etc to the 
dispersion sheet 506. formed in the shape of [ 501 ] a sheet, and omitted the mold member with 
binder resm. Specifically, the LED chip 502 is fixed in the metal substrate 503 of the crevice 
configuration in which the insulating layer and the conductive pattern were formed. After taking 
an electric flow with an LED chip and the conductive pattern on a substrate, you make it filled 
up on the substrate 503 into which mixed churning of the fluorescent material was carried I out 

^tir ^T' r th !. LED ° hip 502 WaS '° aded - and '^inescence equipment is made to 
Lui£ ItJ £T - J 6 '"<™escence equipment is fixed to the end face of the acrylic light 

guide plate 504 I w,th an epoxy resm etc. On one principal plane of a light guide plate 504 the 
reflective member 507 of the shape of a film which the white dispersion agent contained for 
luminescence unevenness prevention is arranged. Similarly the reflective member 505 is formed 
also on the end face by which the whole rear-face side surface or luminescence equipment of a 
light ( guide plate are not arranged, and luminescence **** is raised. It can consider as the fieH- 
l-ke luminescence light source which can obtain brightness sufficient as a back light of LCD by 

[0045] When using as a liquid crystal display, the polarizing plate arranged through the liquid 
crystal equipment poured in between the glass substrates with which the translucency 

IZtl T p P ^ em W3S f °u rmed ° n the Principa ' P ' ane of a ,ignt ^de P'ate 504 can be made to 
constitute^ Furthermore, when using it as a portable equipment etc., luminescence equipment 
liquid crystal equipment, other operation means, etc. are connected to a cell power source ' 
Moreover, it can have a comparison means in comparison with the set point which the value 
detected while having a detection means to detect the accumulation-of-electricity residue of a 
cell power source^ROM (Read On Memory), etc. were made to memorize, and a means to stop 
the power supplied to luminescence equipment when it makes it judge that it is made to compare 
and there are few accumulat,on-of-electricity residues than a request value. Other electrical 
circuits can be made to drive, making the life of a cell power source prolong by using an LED 
chip as an astigmatism LOT, or it will reduce the power supplied to an LED chip, if residues such 
as a cell power source, become below constant value by this. Moreover, since the solution layer 
screen changes the luminescent color while being able to emit light efficiently with an afterglow 
nature fluorescent material, it can also recognize that there are few cell power sources In this 

Tn7;^H° r 3 f U ° I*!! 6 "* .! T at ? rial> * iS deS,Vab,e t0 Prepare on the sha P e of a dispersion sheet 
and the base of a light guide plate. 

[0046] When using as a liquid crystal display, since outpatient department light is irradiated by 
the afterglow nature fluorescent material through a polarizing plate etc., excitation of the light 

fnWnlT ft . ^ 2°* ° r l6SS - Therefore ' depending on outpatient department light, an 

internal afterglow nature fluorescent material is hard to be excited. Light can be made to shape 
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Lf^uf ' d ] >! mit f fficien S by m \ kin « an afterglow nature fluorescent substance emit light by 
the hght em.tt.ng dev.ce. That .s, the invention in this application can be taken as low power and 
the lum.nescence equ.pment which can emit light in high brightness. Although the example of the 
mvent.on in this appl.cation .s explained hereafter, it cannot be overemphasized that the 
[0047]° n m application is not what is lim 'ted only to a concrete example. 
[Example] 

(Example 1) The GalnN semi-conductor whose main luminescence peak is 410nm as a light 
em.tt.ng dev.ce was used, the sapphire substrate top which made the LED chip wash — TMG 
(tr.methylgall,um) gas. TMI (trimethyl in JUMU) gas. nitrogen gas. and dopant gas - carrier gas - 
- a s.nk and MOCVD -- ,t was made to form by making a gallium nitride system compound 
semiconductor form by law The gallium nitride semi-conductor which has N type conductivity 
and the gall.um mtr.de semi-conductor which has P type conductivity were formed and the PN 
junct.on was made to form by changing SiH4 and Cp2Mg as dopant gas. (In addition, a buffer 
layer ,s made to form on a sapphire substrate, and annealing of the P-type semiconductor has 
?n^ n oi Camed ° Ut ab ° Ve 400 degrees C after m^brane formation ) m.conductor has 

to firm h?th eXP °l ng PN s f mi - conductor fr °nt ^ce by etching, each electrode was made 
to form by the sputtering method, respectively. In this way. after lengthening a scribe line 
external force was made to divide the done semi-conductor wafer, and the LED chip was made 
to form as a light emitting device. 

ShT. 6 b ° ndin f £ ^ LE A ChiP WaS Ca,Tied ° Ut With the epox y resin on th * counting lead 
wh.ch has a cup at the t.p of the copper leadframe which carried out silver plating Wire bondins 
of each electrode of an LED chip, a mounting lead, and the inner lead was carried f out by the Zd 
streak, respectively, and the electric flow was taken. g 

An ™o th<5 ° the " Hand " 3 fluorescent material - as a raw material — SrC03 — 0 015 mols 

Mo?™ int ° 0 0075 m ° ISt 0 0015 mo,s and H3B03 are P"t C 0.988 mols and Eu 203 ] 
into a 0.024-mol ceramic pot for Tm203. 0.952 mols and aluminum 203 are fully mixed w^th a ball 
mH and a mixed raw material (henceforth raw material student powder) is obtained Ne^t raw 
matenal student powder was put into the alumina crucible, in the muffle furnace of reducing 
atmosphere. ,t ca cmated at 1400 degrees C for 5 hours, and the fluorescent materia, burned 
Z n q£> n ^ NeXt the burned product was ^und and through and O 

(Sr0.952Eu0.03Dy0X)15Tm0.003)-(aluminum 0.988B0.012) 203 fluorescent material with a mean 
part.cle diameter of 1 7 micrometers were obtained for the screen 

[0051] O (SrO.952EuO.03DyO.015TmO.003) and (aluminum 0.988B0.012) the 203 fluorescent- 
matenal 70 we.ght section, and the epoxy resin 120 weight section which were formed were 
often m.xed. and .t cons.dered as the thriller. This thriller was made to pour in into the cud on 

naturTfl 6 ^ ^ ^ ^ LED ^ ^ arr ^ The resin which ^ the afterglow 

nature fluorescent matenal contained was stiffened in 130-degree-C 1 hour after imore/natL 
In th.s way. the coating section which the afterg.ow nature fluorescen mate ~l wi ha thTckness 
of 50m.cro conta.ned was formed on the LED chip. In addition, the afterglow natore fluo escent 
matenal .s gradually made [ many ] toward the LED chip at the coating section Then the 

and n l U ?fl Cy r POX V eS fl WaS made t0 f ° rm 38 3 m ° ,d member in order to P^teot an LED chip 
and an afterglow nature fluorescent material from external force, moisture, dust, etc further The 
mold member .nserted the leadframe by which the coating section of an afterglow nature 
fluorescent matenal was formed into the shuttering of a shell mold, and was made to harden it 
after m.x.ng translucency EPOSHIKI resin in 1 50-degree-C 5 hours 

savad V*^ 7 ? iCh ^ " ght em,tting d, '° de Wh,ch h3S the obtained ^rglow nature is 
saved [ ** ] , n a dark place where outdoor daylight is intercepted for 3 hours or more and 
carr.es out continuation lighting for 5 minutes. The luminescent color of light blue g^een was 
obtamed dunng l.ghting. Moreover, luminescence **** was 7.82 Im/w. The light wafmadHo out 
out after carry.ng out continuation lighting of the light emitting diode for 5 minutes The ' 
lurmnescent color of blue green was after putting out lights. The afterglow brightness 10 minutes 
after putt.ng out l.ghts was 421 mcd/m2. Light emitting diode was hardly fallen, when t^" 1 '™ 168 
afterglow bnghtness same after continuation 1000-hour lighting was measured. 
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[0053] (Example 1 of a comparison) Formation and a weatherability trial of light emitting diode 
were performed like the example 1 except having made the fluorescent material into O 
(Sr0.952Eu0.03Dy0.015Tm0.003)-(aluminum 0.988B0.012) 203 to ZnS:Cu. Immediately after 
energization, the formed light emitting diode had low brightness, although it was sure of 
luminescence of a Green blue system like the example 1. The light was made to put out after 
carrying out continuation lighting of the light emitting diode for 5 minutes. The luminescent color 
of blue green was after putting out lights. The afterglow brightness 10 minutes after putting out 
lights was 38 mcd/m2. Afterglow nature was undetectable when the afterglow brightness same 
after continuation 1000-hour lighting was measured for light emitting diode. As a result of 
analyzing a light emitting diode, the ZnS:Cu fluorescent material on an LED chip had 
deteriorated. 

[0054] (Example 2) The light emitting diode of the invention in this application was used for the 
LED drop like drawingj (A). On the glass epoxy resin substrate in which the copper pattern was 
made to form, the light emitting diode made to form like an example 1 was arranged in 256 
arrow-head configurations except having set the fluorescent material to 0-1 75 
(SrO.255EuO.03DyO.015ZrO.700) (aluminum 0.950B0.050) 203. A substrate and light emitting diode 
soldered using automatic pewter mounting equipment. Next, it was made to arrange and fix to 
the interior of the case formed with phenol resin. You made it filled up with some of cases light 
emitting diodes, and substrates except for the point of light emitting diode by the silicone rubber 
colored black by the pigment. Then, silicone rubber was stiffened in ordinary temperature and 72 
hours, and the LED drop was made to form. This LED drop and a driving means with a clock 
circuit were connected electrically, and the LED display equipment was constituted. It checked 
that repeated putting out lights for lighting 1 minute for 2 minutes, an LED drop was made to 
drive, and it could drive as a low power display 
[0055] 

[Effect of the Invention] By considering as the configuration of claim 1 of the invention in this 
Jjtl usin | the light emitting device of a nitride system compound semiconductor, and 
ZOO n(MI-p-qEupQq) (aluminum1-mBm) 3 fluorescent material, also in the use at the time of 
quantity brightness, luminous efficiency is high for a long time, and the fall of luminescence **** 
or afterglow nature can consider as very little luminescence equipment etc. also in high 
brightness and prolonged use. Moreover, it is at the lighting and putting-out-lights time, and 
changing the luminescent color to arbitration can also be used as possible low power 
luminescence equipment. 

[0056] Moreover, in addition to the ability of the fall of luminescence **** or afterglow nature to 
consider as very few light emitting diodes also in high brightness and prolonged use by 
considering as the configuration of claim 2 of the invention in this application, since a fluorescent 
material can distribute the luminescence unevenness of the LED chip itself, it can consider as 
the light emitting diode which has uniform luminescence. 

2 05 ,1 B I conside J ring as the configuration of claim 3 of the invention in this application, also in 
the LED drop used for a location which is exposed to direct rays, such as the outdoors it has 
afterglow nature, and can consider as a low power LED display equipment with few irregular 
colors with a check-by-looking include angle 
[0058] 



[Translation done.] 
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' * NOTICES * 

JPO and IMPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[PrawAngJ] DrawingJ. is the typical sectional view of the luminescence equipment of the 
invention in this application. 

[Drawing 2] Drawing,? is the typical sectional view of other luminescence equipments of the 
invention in this application. 

[Drawing 3] Drawing 3 is drawing having shown an example of the emission spectrum of the 
invention in this application. 

[Drawing 4] Drawing 4 (A), (B), and (C) are the typical sectional views which used the 
luminescence equipment of the invention in this application for the display, respectively 
LBWMntSJ Pj»vwnt5 is the mimetic diagram using the luminescence equipment of the invention 
in this application of an LED display equipment. 
[Description of Notations] 

!?!' J? 1, 501 The coatin £ section which the fluorescent material contained 

102, 202, 402. 502 ... LED chip 

103, 403, 203 ... Conductive wire 

104 404 ... Mold member 

105 ... Mounting lead 

106 ... Inner lead 

201 ... Mold member which the fluorescent material contained 

204 ... Case 

205 ... Electrode prepared in the case 

405 ... Electrode connected with the exterior 

503 ... Metal substrate 

504 ... Light guide plate 

505 507 ... Reflective member 

506 ... Dispersion sheet 

[Translation done.] 
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<tL, 0. OOOl^pSO. 5, 
0. 0 0 0 1 ^q^0. 5, 
0. 5SnSiO ( 
OgmgO. 5, 

0. 0002Sp + q^0. 75, 
MfifcSt't'CDMIiMg, Ca. Sr, Ba, &t/Zn*»P» 

QttJWiSffl-p&OMn, Zr, Nb, Pr, Nd. G 
d, Tb, Dy, Ho, Er, Tm, Yb, S.O'Lu75» 
e>*5»«t 5 igtitlfc'>4 < 1 1 1 fflT'fcS. 20 
[I8#Jg2] 7|>yh. y — K©*y^rt^Efl|§-tt-fc 

- w— • y - ko*4< t t-aj^^s-rs^e 

f+e*nftij6iftfiRs:a« (m-„ eu.qj o- n (a 30 
h 5 z. t %®m. t + s *- k 

f!U 0. OOOlgpgO. 5, 
0. OOOlSq^O. 5, 
0. 5 ^ n S 1 0, 

0. 0 0 0 2lp + q^0. 75, 
Ifljft^CQMfiMg, Ca, Sr, Ba, MZnH 
45 2 lffi&JSco|£ X <9 miitilZ'Ptt <t{,l «T*£> •} , 
Qfct&ttgflJ-?*) 9 M n , Zr,Nb, Pr,Nd,G 40 
d, Tb, Dy, Ho, Er, Tm, Yb, StfLu/)> 

m^mt , states t m%.mcmmzi£tzmm®i& t , 
[0001] 



(2) «NJB¥ 1 0-1 1 255 7 

2 

L E D y -ft » f> C036*W> ^ < <t t» -» L T % 

{0 0 0 2] 

£bt£'<vt7<< bit, 9tmmnfrmmma>'<y9 7'( 
hi**<nm %nt) £©7 $ -tmj* £ it 5 ss t'mm mm & 

^^7^ K3t«©-otLED^s'^e><7)3t»SrS 
<ntfibZ> 0 LEDfy/ii, 'J*S!-C9Msa*& 

SHj-^on/off 

[0 0 0 3] fg|£i»T^<t±IS#®mcD*&K 

i lb^lc?-{iTOg{c§] 9 #fc> 19 2 0 5>W±w **t^5 

■C*5LEDf 5 '^»ttS:4^Lta^SJ:n;i 
t-C#5 0 

[0 0 0 4] L^L4jJ>*P>, LEDfy^ffl^tlsl 
5. 

[0 0 0 5] 

[0 0 0 6] L*»L>5c^e>, LED^-yT'li^jg^cola 

*tt$r^1-5 t><04if«l* &fc«)j)mif ^^5„ 
[0 0 0 7] Sfc, LED^ 3 '7°^IiaiCi£^LT1&^ 



3 

Vt&mttZm&tt. *KJ3t«t 9 fcgj 3 OfiSrt>ib 4 0 

W rofl-SlSSttfM* Pj <Dfcft<om Aft k'Z?E±{zm<° Zb^ 

##*0>ffiTaMii«>-C'>*< «3ttt*#-r6»3t««fc 
[0 0 0 8] 

ft#y !)A^W#*-Cj55LEDf y/t, g£L 
E Df y 7> P> <D%yt(0'p/£ < 1 1 — §I5SrKlR Lifcg'g 

T, (WfELED^yyco£%jitt-^^3 6 0 nm^b 30 
5 30 nmrtffc5t*l:, ftMBSXttirtf 2 ffifiD a.- 

o t" * a -ettffi $ Jift:¥lirt£tf . (m,^ e u 
-Q.) O-n (AIn B.) iOi-eS>5383t3S«T?*> 
•So ((§. L, 0. OOOlSpSO. 5, 0. 0001 
^q^0. 5, 0. 5 S n ^ 1 0 , OgmgO. 5, 
0. 0002gp + q^0. 75, IMSltroMIJM 
g, Ca, Sr, Ba, RVZ n ri>ib#5 2flfi&JR<08¥ 
«t 9 »tfnfc'>* < 1 1 1 ST'fo 9 , Qfi*f+iS»JT-ifo 
9Mn, Zr, Nb, Pr, Nd, Gd, Tb, Dy, 
Ho, Er, Tm, Yb, StPL u frbte&#J: 9 igtf 40 
*tfc'>4< tfc l«-C*>5. ) 
fooo9] -v-7> h • y- vnx •yXPtiz.wm. 
^fcLEDf^t, dgLED^^^i:W7H4!7^^ 

$>9, EL-r>m£.=*—7-<(>?WWfr2m<r>=>-—u t*£A 50 
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T'ttSS^t^ffl/ijc!^ (Mi- Eu,Q,.) O-n 

(A 1 .-. B. ) s O:, T?*>***1Mr«:*frr5iS3tttW 
flg-C*>5383t^'f^— (fflLU 0. 000 1 

SpSO. 5, 0. OOOUq^o. 5, 0. 5Sn 
SlO, O^mgO. 5, 0. 0 0 0 2gp + q^0. 
7 5, ffi/&£4'<£>tMf±Mg, Ca, Sr, B a , $.1>'Z 
n *>?>fc5 2 ffi&Mco^J; 9 ia(i*tLfc'>/«£ < £ t> 1 it- 
<fc9, Qtt*f+iS9J-C«>9Mn, Zr, Nb, Pr, N 
d, Gd, Tb, Dy, Ho, Er, Tm, Yb, RXf 
Lu*»6fta»J;ijaitfixfc/>ft< ttlffi-C'fcS. ) 
[0 0 10] ±iE©*)t3S«S:2«±{weiBL 

[0 0 1 1 ] 

[0 0 12] fip*,. Mptggtcffl^^e, ; f^5^it^K<!: L 
Ti±, 

2. n^^ie^icieg^nsfc^as 

[0 0 13] :tl^»«fcf{>©i LT*S|gBJ 
LT (Mm Eu.Q.) 'O-n (A 1 „ B.) 2 0 3 * 

[0 0 14] £ftt«|fcJ83tSBro-0HfcL-t\ ^y^^ 
-T7'LED«:S2lw*i-. f y7"?^^LED©S«:2 
0 4rt(Cgfb^y 7AI-»ffl^f;LEDf772 

tt7^t-2 0 3 HT&MLEDf7y2 0 2©§ ■ 

WlC«tt*-frT*>5. (S r., ra E Uom Dy« T 
m».o, n ) O • (A I «.„» B..» (i ) 3 0 3 1k%M%%:^TS*- 
*sffim t (C ffi^tfe ^tttW^LEDf-'yT', #tH4 

2 0 1 i LT±S-|c66-fbJFMS-fr-5 0 J; 5 



(4) 

5 

KlCftt*«rtl«&S-frSwi:U«to-C L E 0 2 

-5„ L EDfy7 , 2 0 2 h^hnWJtk > 
58 3t Id «fc o TitoS $ tl)t'i63fei»K*»ei «0«3t <t C9?g£#; 

[0 0 15] (aMMfcffl *BI6WlCffl^P,n5^3t!ft 
fit LTtt, *5W*«*JBa»e>38*Sn]tfB«Ea[tCJ:9 

<k LTJ4, (Mi- „-„ Eu„Qj O-n (A 1 >-. B.)= 10 

y^HCw »i&*fcfieK LEDfy^H 0>3t#j8 
ili-*HlP»«ri75S2«±*-rSift«ro»Jt««i: L 

ja-fS'SaicH<^S-tt-C , t>av\ 

WJii^^tOtfc^Jft*, ****** f«1-* rift 20 
IWRSjtSf^roiBJtatEftSra^-fS r. k ic J: 0 S* <D&m 

[0 0 16] £P>|C, flfett^ 

y-c v^SB-^e— KSBW/j;ir<75afffiffi]^b l 

(4, *WHI**»bo*»4ifOU»«rJ:9*rjK:< <* 

L E Dfy^f)*-^ KgBtt«ffi{BSIw|6j*»oT^ 
%i9k&1fiM< te5kft-&m$Lfrb<r)frft<D&?&$:g.rt J $> 30 
tV^LEDfy^6 CD^fWi, BH#»£fc if© JB»JS 

[0 0 17] #JB*WKfl|ffl$ft53bte4Jjjf»±, LED 

[0 0 18] BP*.. f+ffia«)Euro»|S P |cov^TI4, 
SMl^HCStL, SftWSr^O. 000 1^ 
JW±, o. 5**«Ttt*-t-$ttHKWS-r*::fc>J<B 
* U\, o . oooi <o '>&<, ^ t itwaft 
»<*9, t©«ft«3tJi«S[jj<fiTi-5ffl|fillc*>5^(b 50 



frfBfjsp 1 0- 1 1 2 5 5 7 
6 

T'fo^o lie. 0. 5*/i*«fc0 t>#< jftttffift 
0. OOlSp^o. 0 6T**5wtlCJ:0. «t«J«3t 
[0019] *WffiJW«r3tA-*-ar.iJcj:OEu©«3lfi 

r, Nb, Pr, Nd, Gd, Tb, Dy, Ho, E 
r. Tin, Yb, &X*L u A>e>tt5J£j: 0 iltftlfc'X 

[0 0 2 0] Dyl4*)t«j|l©e»:-efc5 2ffliA«M 
»IC S r ro»^|ca3tttl6l±lca»WX?& •) , Dy 
«8Sqroig^ffiiHl4 0. 0 0 0 5W±, 0. 0 3«T« 
®SH*W*LV\ |3]8I»C. Nd«3t»f»Sft:T'fo5 
2 M&mMtf % #tC a «>»&{C«*W«|Sl±tC^lc3a 
*^fe>9, Ndji^q(D$5iai4 0. 0 0 0 5J£Uu 0. 
0 3£tT©»i»iU\ Ztl6*fte^JDy, Nd 

[00 2 1] Jt,ft:ift|C{4, »-<0*f+gaiJ t LTD y * 

«Sffl(40. 0 0 0 1£A±. 0. 0 6«TT\ SlC#J * L 

0 0 0 5tl±, 0.' 0 2«Tro«5HT'fc.5 0 
*fc, ^-»*W-«^Ji LTDySra^-TSS^ ^2 

©*(*esij©Tmaiaq©»*Li^<6iBtto. 0003 

KUu 0. 0 2JWTT-, HICl^S L^<75I4 0. 0 00 4 
0. 0 1 WTWg5fflT*fc5„ PIfillc, ^-<o*ft 
©ffli: L-TDy$riBft1-$»£\ M2(^*ftS^JWLu 
SSqOif* LV^fflf40. 00 0 ltl±, 0. 0 6U 
TX\ jg(C/ifS Ll/>O(40. 0004tl±, 0. 04tl 
T«|6iffo5 0 »-0*f+gai|fc LTDy^il^1-5 

0. 000 1H±, 0. 0 8tlTT\ »C#*LV^©tt 
0. 0 00 3«±, 0. 0 4J^TO$EllT'fo5 0 S&-0> 
*f^e^Jt LTDy5ril^i-S*^ ^2CO*fi-S^iJ(7) 
YbgSqrojffJ LV^t5ffl(4 0. 000 2H1 0. 0 
4&.TX\ HlC#£LW£>f4 0. 0 0 0 3^1, 0. 0 

i^ToisiiT*fc5 0 m-<njtnm\kLXDyzmiR 

(±0. 0 0 2W±, 0. 7 0tlTT'fc5„ fg-©*f+g 
LTDy Sriit»?-r5*J^, IS~ro*f+gaiJOE rg 

Sq^f* Li>^H»4o. oooi«i, o. 03J^t 

T'$>5„ JEld^S L^Oi±0. OOOStli^ 0. 0 2 

WTrotsia-e&a. *-»*f*SMt LTDy^aiRf 

0. 0 0 0 1JW±, 0. 0 4HTT'fc5„ Klc£F£ L^ 
Oi40. 0 0 0 5JW±, 0. 0 3WT«laiT'fc5. 
[0 0 2 2] 3B-©#tti£jW£LTNd&3tA-*-5» 

000 lRJt, 0. 0 H<C»*L^Wf±0. 
0 0 0 5«1 ( 0. 0 2«7»«it?fc5, 
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mm b LtN d fcSjA+a 35 2 ^-jhf^^Jco P r 
ttffi q <o£fs umbbbii 0 . 0 0 0 1 «±, 0 . 0 6 « 
Tt, KictfsuMBUO. ooosiiLh, o. 0 2« 

TcOffifflT'&So t LTN d £JW"R?A 

-f Sig"S\ 31 2 W*f*JSJW«>H o iStm q coif * L^IEBI 

no. oooiai, o. oeaT-e. kic&suw 

14 0. 00 0 5W1, 0. 0 2WTco4SH-C-$>5o £b 
l-X, »-«)*W»JWfc LTN d «r«T«A1-*»^, 
% 2 «>*ftJS«©D yMq co#£ UMBBBtt 0.00 
0U5I1, 0. 0 6OTT?, !5l=»*U»Of40. 0 0 
0 5JW±. 0. 0 2^TC0|£HT'fc5 o 
[0 0 2 3] 3»3Wt***««>«(Miriilcov»T. T/P 

PITA'S -<?AC0^-t/^c0 0 l^-yu^t.0. 5* 
^E»-*-4t6BlJJS*f*l,<. «t0#*L<ia, 0. 0 0 
5*vu*»P>0. 2 5*/Hc45(SH-Cfe»), L 
l^<Of4, 0. 0 5^/U^ifiT'fcSo *?fSt£^A-r.5lC 
(4, T^5 = ^>A Sr-tftlc Ji£- ? fifc'JtH L§|l ^Ttfc& 

[0 0 2 4] *^W»CfflV^f>tt5^3fe'l4^^|4 > 
litttLTWitfSrO.MgO, A LOi, Eu s O» 
a£dftfeJMMbfe *V»ttCaCOi, SrCO,, B 

a c Oa co «t 5 anii-eifefc-rs - 1 X'®8,icmkmc 

teZ£5Wk-&y>i$:miJl-i-?>Ztj!)W$. Lt\ ^<04 5 

&si^f4T/u#y±«co*?6£:t£^<£fflTt, 

U 9 9. 9%W±Tfo6Ct^f^ L< , 9 9. 9 9 

%&.±X-h 5:ii^f,i:9JU\ rft e> Lfc 
JSW£, IStE^H^TI 2 0 Otttll 6 0 OtJ^TcO 

ffSr^Sri^TtSo «, ^co^jtspte, gftco 

[0 0 2 5] *MH6B^lcfflv>e,ix5^Wl4S*6<j|c 
^e^J<0 2fficOEulC<tS?^^^7t^Si-5^\ 2«CO 

»»**<pr«l"e*>5. *fc, #ft?£#JiLT, Mn, Z 
r, Nb, Pr, Nd v Gd, Tb. Dy, Ho, E 
r, Tm, Yb, u A'<b&3#<fc 19 iStf*lfc'>fc 

< 1 1> 1 «ISrffi3ttt®roe«:|C K-T^-BrS d <!r T£JI* 

la&^gyxs. 

[0 0 2 6] «*ttSt*tt«tH*J^T* *5!f ££W£-tt 

^Sr^b^-arSw^T^KSfis, «jtiwr**e>ic 

LTf«l#«3tMfw^^^fi£-ii-rS5amSrt 5 
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#i-s„ 

[0 0 2 7] 2ffi&UL f+jSJH, *M-f5-?PJ<0^t#I(0^ 
*/H&£Tyu$ -J-fttf* ^fe'cO^yu-ic^lil^ 1 : if 
fcfc>*> n = 1 T*£>5*§£\ XitftlaJWic 4 "9 W*f Lfcft 
*, &&Jftif tt SrAhO, %1<»%.M&% bte<0. 
5 2 0 nmtCfcr-^rofcaafeBjfeSrjjrf,, 2« 

£tf**&<Bfc*/U-#&l : 2l-/<e^^n = 2(Cf±ii^ 
i%f& Lfc*§-g\ * tmnW&tf 1 ^/I'O/oSgcoigj&gET* 
10 (4, tfcii^iBrilJa^ftfijW-^* SrAl.O, cO«it£^ 
*^*a^nJ:9t»»flET?»4, Sr,Al„ O 

> is r a i, 2 o>*0>m&tobt£&. -Tteibh, 
i^-tirSrifcTtSo mmtz^ n=l. 7 5cob#, s 

[0028] mh, m&®.f$.z!&fe%&mcm&-rz z t 

S^ir^TtSo co^^^^ficj: 
5, -e<oS* 

m b m-<Djttfftme>®.%.&t>it£ 4 0 , m^tm&^ $ 

[0 0 2 9] ttHB9ia>«%&B£:|a^T. «*#)K(4 
2a^W±cO (M-p^ EupQj O-n (A 1 
- B.) .0.*36«K«:a**-e-T'bJ:v\ M^Qco^ 
30 *^*W*!4J*4*2«|(a±© (M,„ Eu,Q,) 
O- n (Al„ B.) .0.»*«BKSr«^S-frT«JtR 

**-7-|c4 oT®|2$-yr5 r b fc# So 
[0 0 3 0] (LEDf77'l 0 2, 20 2, 4 0 2, 
5 0 2) *^BJ{Cffll,MbtlSLED^y7 , < i:<4, (M 
Eu.Q,) O-n (Ah, B.) sOj^fe&WS: 

^s<iaeT*#5^k^^{b^^^s^ ( fe 3 ^ 

10 So »3t3R^-r?fe5 LEDfy/li, MOCVD&^lc 
4 9 g*£±K—fl£5t In.AKGaM N (ffl L, 0 
^a, 0^b, a + b<l) *0&fl4feXfl:64MMRtt 
«r*3MtLT»ritS*a 0 ^W^<ofi|iti LTi4, M 
• S^, P I N»^»PN«^4iffc#-r«**« 

bnS„ W*®co«^^CO?I B B B ^(cj;oT^«S 
fiS^#Fmitti-S r t fC* 5o 

o [0031] :^ft:^ y ^ ^^^to^fr^ffiffl Lfcii 
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S\ J N>*X«Jctt*7r-f+', x^/k sic, s 

f * * fcJB* $ -tir 5 fc » ictt* 7 r 4 + S« Srffl ^ 5 - 
£*<#SU\ wW-^7T-firiStR±lCGa N, A 1 N 
«?<7V< 5/ 7 T—ffiZmm L^cO±(c P N&£-&*p*--5g 

f**Jfcric£-ti:5 NS K-/<yhiLTS i , G 

e, Se, Te, C^SrilSWA-T-S w <k U\ 1( 

pfflaft^y DA^^isstss^, P 

SI K— KT'fc-5 Z n , M g , Be, Ca, S r , B 
PMh'-'ObZ K-^Lfc£ttTf*P§HfcUc:<V^c 

it, pmh'—'*> mxmz, tpiz^zmm, i&mm+m 

m^y"7 x-?Mktmz «t 19 r - — a^-« r t r* Pint 

[0 0 3 2] ffM£ftfc^ft*;c/N-^£^ 
M^/U ^AI^W^ffcSLEDf 30 

[0033] *R«w<o*jt3SBiw*j^ra*j: < is* 

LTSMfcSfrf ©SBjfcftftfi 3 6 0 n m «± 5 3 0nmW 
T##*L<. 3 8 0 nmia±4 9 0 nmHTiW <9$f 

Jff.LT, 36*36iB«>i|*ttS:J:!j[6j±3t-B:53tJt>|zi±, 4 
0 0nmHi4 7 5 nmaTO?)l:»SU\ *H3S 

m-t 0 4 1 0 nmttmzf-tZft^ftfttfLEDT-y 
7*frh<n>-&%X'M , 5 2 0 nmtti£»£fc>-*£#o3§ 
ftri* L E D y T'lC J: o THi/jig $ ftfci6#*J»©3&#-C 
*>5„ 4 0 0 n m*#tCQ%}fcfcftii % #ffl#itle£ 

£4 So 

[0 0 3 4] (j§tft7^t-1 0 3, 2 0 3, 4 0 
3) mm&V'f-Y-l 0 3, 20 3, 4 0 3 £ Ltd, 
LEDfy7'l 0 2, 2 0 2, 5 0 2 <£>3JjI£ (A*- 5 
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IbftS. LTfiO. Olcal/ 

c m"' / c m/^htm £ L < , £ <0 ft $ L < 14 0 . 
5c a l/cmVcm/'CKiffc5„ 

<t>10/imW±. <J> 4 5 /i mJ^TT*fo5« imi^/ii 
W&VJ^-t LTJMfcfftlCte, ft 

[0035] (v^Vh - y — K 1 0 5) > K • y 
- Kl 0 5 t LTtt, LEDfy/l 0 2$riEB$-tt5 

*t**s*>nifav^. LEDfyT'SrSISlttL, 
■vr^^fs. y- KSrLED^^^ro*a«S£ LTfiJffl 

[0 0 3 6] LEDf^l 0 2 t-v^>- h • [) — Kl 
0 5 ©# y 7°^ ©S*li»ktt»J}§^ t'lC «t o TfT 5 
^£^x-#5„ A*6<3(^i4, ^JK=¥v-Wflg> T ? }) ;Uffi 

K 1 TO^-^ ^JS^<^7 p ^SrfflV> 
4rl*l±*-a:5fc«>^LED^-3'7 p iJlE«Sn«-v!>>' h 

• y — Kog i^rii^i l, mmcRMmmzfttt 

Xt&\ r<DiJ^«Ba§(4 N 0. 1SB±0. 8 

fli^ffij/ti: LTtt3 0 0 Q- c m«T7JW* L< , J; 

h • y - K±lC^O LEDfy T'SrSffl-rS^rt, 

l^i^ftbfti. =&fr^(C|i, 0. Olca l/c 
mVcm/CftiWSL<J;!)^L<tt 0. 5c 
a l/cmVcm/tait-fcJ. Cn<bO^#5rv« 

[0 0 3 7] (-f Jl — Kl 0 6) y 

-Kl 0 6<k LTtt. ■ y-Kl 0 5±lCgES 

^fcLEDfy/l 0 2£«ittSixfc»att7^-r- 

i o 3 t<Dmm&m?> tcor-fes. -^^^ h • y — k± 
(c^mtoLED^^y^^fttif^-d, ^mttcw-^ 

5 0 -Af*Wtc«, -v<yvy • y-K^e>i*M5^Beo 
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tia<offim&-XZ<-rzz tii?iaotv^> h • y- 
K*»e> J: 9 iWifc-f v-/-- • y - K£ft|ft&-ttS*m£ 

nm&mma. £ «, lti. 6 s w± i 

vm±£t*m • y - K*:»ias-frfcmc-< ><-*— 

[0 0 3 8] ^>t-. y-Ktt, «lfH4!7^-t-T*fc 

0 0 u Q - c mBTWS L< , «fc 0 # * L < 14 3 M Q 

14, ft, ffi. ftA9«, «BA9«av«, $1^^ s/ 

[0 0 3 9] (^-r^y^iou 501) « 
Wlcffl^^tLS^-x-f^^i o i, 50 lite, ■* 
KSWt 1 0 4 t ligijtc-v * > h . y - ko* y 

yzx—^tt if (oMm&izmntzmwffiffi j $>ffl*t£ nam 

*m*?1-zbi>T-zz> 0 AmhteffiMtLxtt* f-9 

[0040] /U KW 1 0 4, 4 0 4) K 

«M* 1 0 4 14, »*^-f Ko&fflfflj&KfS L E 
D5 L : y7 s 10 2, ittt?-f+-10 3, *Jt*fTi^ 

a?, K8Wlcttft*|*S#$-fr3 r. <t ic 4o T L 

EDfy/l 0 2*»e>roffi(6H44-iB}ft$-a:ffi«F^4-$c, 
\zM*-fzbtfV$Z 0 KJcSfc, ^-/u- KfflW 1 0 4 

#&«JfcStffc 9 9 -TS u>XS»*fc»fc-it 

5w£?S«-C*5. ifot, ^-/i' KSBtt 1 0 4 
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[0 04 1 ] KW 1 0 4 waf*fi<JWi: L-C 

ftS„ tetfcJNi: LTIi. -^^>-6^<y 

KSBtti: a-^^ v^-gpt SrlS] t«fWt*fflV^T^ 
[0 04 2] (a^KB) *«*W©»3t»jBS: LED 

b'mm<r>Mmz%ytmw:&$imtsittz l e d**»©« 

»S»ffi«^c$r04(^-r o @4 (A) (4. LED^s/7 0 
20 4 0 2 «538jta5±^-/u KSItf 

(B) J4, /UKg|5W4 v O 4^ 

*-<fct(75T-fcS 0 H4 (C) 14, LEDfy/ 

4 0 2*ias*r5iiiofflia*iPiro*(cft»3ttt*3tftSt 
^^4 0 1 &EB£*fcS8#8«fcijr*- 0 ^-ftuto 

[00 4 3] L E D«*jgtt, »ttlHlK-C*>5jfe*riil» 

I- ± o T»3t««S:9f Slc^tT $ £ 1"5 i b 

W(-E'IS$-fr5RAM (Random, Access, 
Memory) t, R AM^|5^$4x5x-^^t>#?g 

t, zmz.z> 0 nwwmi&ft, RAMicfEtt$ft5x 

m^iSi£ZZbfi*XZZ a ^(c, J83t3g|B*fHjT$-e:5 

T, fl£M»«* J.o«M« i'icfc^T fc tt^cSr^l < 
[0 04 4] jtjB) m 5 tt*K*Wro553t3S 

0 af*«Wt«r=i— r-o^^^hro 



13 

h 5 o 6 (c^W$-fr5„ sJt^fi/W yy-ffim 
trnzmt-y- hsoe mks o i 

KJKjft L*— /u- h*A$r*$lg LfcJMaSBi-rs - <t t> 

3nfcOSflfflH*0&A£&5 OS^iCLED^s/^SO 
^fi^LLEDf^7'5 0 2*«SrttS*tfc«K5X) 3 

fc?g*^Eii, r * y /Hti»3t« 5 0 4 oMMBIcjcjK* 

KtEWS«t5 0 5*j?S:tt3gft7fe^*fa±£itTfc3 < , 

[0 0 4 5] %A$*%$gff £ LTfUffl-t 
«5 0 4W±S±{cS3t^ffif4/<:^-v^^$nJt 

a»#a*ifi:S:a?i!i««t^ssi«$-fr5 0 umih 

tlfcltROM (Read On Memory) 4i' 

[0046] &&&&&& t Lxmm-tzmGit, 

JWWSri'&WjteflWftSas 5 0 %JWTt 4S»^i<*>5. 

$ * 5 r t ic «t o ra* «t < Ettas* £ -tt 5 z. t x £ 
mtt%1tmELtZ-ti:ZZkfrXZZ>t>(r>x*>Z 0 £*T, 
W^JI^Jro^-lclSS^^S ^t-ii*^; kits? 4 T* 

[0 0 4 7] 
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VMmm 1 ) ^3tsg^t LT£iZi!g3tt°-^^4 lOnm 
<DGa I nN^l^jB^t, L E D ^ ;/ 7Yi . ifcfr£ 

tmi (hy^f/Ky-^aA) wmifx 
%.Vh°-y<yhtfx&*vVTtfxkmcmi,. MOC 

fc-fctH&ricStffc. K-^yh^iLTSiH.tC 

t5»t^y PSK»*«:&*r-?-3Sfl:# y 

10 ^ A^eM L P Ni^^ffM^fc. (ftfc, f- 

[0 0 4 8] ^-y^V 9 PN«-^#^®^®tt) 

y yymzxv&nmzttiztiB 

[0 0 4 9] ffiy y*Ui:ifflSy- K7U-AW3feS(c 
^ 5'7°* ; frt--5-<"7V h • y — K±tCL EDf -yT^^x 

mti-^v-vi- • y - k&im v^-— • y-Kt x *^ 

[0 0 5 0] MtLt, SrCO 

3*0. 9 5 2*/K A 1:03*0. 9 8 E u = 

0^*0. 0 1 5^ Dy 2 0>*0. 0 0 7 5^ 
Tm:03*0. OOlS^MftBO^O. 0 24 
^/Hr7 McAti, /t^S/Kcj; 

«^Lfi^JS«- («TJR»4»iv^) lk\z> 
30 JS^t&SrZyp* T-yu-^^tcA^. il3c#H«»^y7 

flifc. &id^ 0 a p*^L, is*iiL, TOesu/, 

mW(S r lra E umi Dy».o,! Timm )0-(Al 

...» Boo,: ) J OiSjt»K*»/L. 

[0 0 5 1 ] ffM^tLfc(S r«.«a E U..03 D y..o, s 
Tmo.003 ) O • (A 1 „.« Bo.,,,- ): O3 i&ytffiW 7 0S 
ftg)5 v X2K^->Wffii 2 OBftSlSSrJ^jil^-L-C^y 7 
-i d<0*y ^-^LED^-y^ffia^tLfc 

-^Oh- y-K±o*j/^(cttA$-a:fc„ axs, 

40 £Sbfrl4ilft4W^$ftfcM/!§* 1 3 0 1 1 H#FflT'51 
fb**fc. wjULEDfy/*±Cf$i50M©ft 

50 ft. 1 5 0't5»$fb1(dTfM:&-frfc <> 
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[0 0 5 2] 13 LTmbtlfr&ftftZfi-rZftftyj 

■a-- h-mmiz 3 mmtnxmm LtviMx-m 
-><r>myt&i>mbtitz. «#**.4 7. 8 2 

2 lmc d/m*T?*ofc 0 SSft^ KSrffiBg 1 0 

o o mm&ttmcmmnmytmmzmfe Littzmt 
[0053] (jt»«i i ) mftmmz ( s r ,«= e u 

».oj Dyo.ois Tnid.ow )0'(AK.. B».oi 2 ) ! 0 3 ?)-' 
h Z n S : C u t L Higglj l £ (h]^|c UTM 

Kiiiiftiaa, nm&n tmmyv-'^y 

ftKteltSajtJBPStt. 3 8mcd/m ! T*fcof; 0 % 
3)— Kfcjfeftl 0 0 0B$^,^milC|5]«ro?fe^« 

Z n S : C u£%fMr*<£fclT^fc. 
[00 54] (3lJ£0iJ 2 ) *SS%^ (Dig* ^-f 3)— K S: 
04 (A) <0*DtLED*^»lw*]fflLfc. 3£ft$!3fC£ 
(S ro.iv. E Uo.o3 Dy «.oi.i Zr 0.700 )Ol. 7 5 
(A 1 aw Bo.o» h Oa t Lfc«fl-fi!!J£#|| 1 t (Hl^lC 

7h^^#*i^g£«Ji(C, ^^ttlC2 5 6flSBBg 

^£^fc£ifLED*^3&£^/££-tjrfc„ ioled 

l«$ttLEDS^I«Lt„ LED**» 
£ 2 #.6*T 1 ^ffi«r«rM 9 fi Lt*l $ -tHM^*^ 
H t LT«T-£ i:t fcSftfg Lfc„ 
[0 0 5 5] 

(M,- B -„ Eu,Q,) O-n (Al„ B. ) , O., Ik'MM 
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[0 0 5 6] *S*floa*92 0«jiitt5; 

10 <o ftm-tz z 1 afc* «t 9 

[0057] *m%iW<r>m-%.i%3<nmf&k-fZ>z.t\z& 

9 . mn-tefmiti BKizts b &ti% 4 0 ti.ism\zm^b 

SlC«t-3TfetfP)ro'>^v^fl;^LED^^et1-S 

[0 0 5 8] 

[EIEro(!S**UiBJ] 

[01] II 1 ,4, *SI3IWoil5tiig©mS;6*)»fSBT' 
20 £>5 0 

[02] 02,4, *jffi^cofth.co^^a»m5cwi0f® 

0T'£>3 O 

[113] 0 3 14. *W353l!©3B3te;*'<* hvKO-^JSr^ 
[1214] 04 (A) , (B) , (C) 14, *ti?to*m 

[0 5] 05(4, *m%w<D&ytmw&mmLtzLED 

30 [^©JftM] 

101,401, 50 1 •• • *3t«H^fl-Snfca 

102, 202, 402, 502 - • -LEDf-^ 

103, 403, 203 - • • ^fl;^>7^-^_ 

1 0 4, 404- • • *—/l> KJSWt 
105 • • •7^h - !)-(,' 
10 6- • • V^r-— • y — K 

2 0 1 - • • *3t*K^*S*lfc*-/U KAStt 
2 0 4- • • ffffc 

40 2 0 5 • • • ttfrfC^ltibtlfcm-H 

405 • • • ft-wt&m&ixzmm 

5 0 3 • • • ^JSSSft 

5 0 4 • • • mitm 

5 0 5, 5 0 7- • • RXfflt 
5 0 6 • • • tt3L'>- h 
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[MPIEtf] 357M ,f im2E^> 

ISM? El ] 13?10fll2B (2 0 0 1. 1 0. 1 2) 

i&mmy] mwi 0-112557 

USimB] Tritl 0«Mfl 2 8 B (1 9 9 8. 4. 2 8) 
[¥iB*M 10-1 126 

[JUM**] »W3P8 -2 6 6 4 5 0 

[PBRmnF^i(jii7iK] 

H01L 33/00 



C09K 1 1/64 CPM 

G09F 9/33 
[F I] 

H01L 33/00 N 
C 

C09K 1 1/64 CPM 

G09F 9/33 E 



[«R«jE«] 

[«ttJB] ¥fi£l 3^ 1^ 1 5 0 (2001. 1 1 
5) 

[**MffijE 1 ] 
[ffltE*HMHH«] 

[ffiiE^te] ^ s 
[ffluEftS] 

W»# 

ftSLEDf 7/ (4 0 2) t, flELEDf y^Sf 
^K«Mt©flH*l«lK:E«**i.fc«in«Mr (4 0 l) t 
WI2ffliZ2fflJtr (4 0 1) tt»rtE*JtS!5>c>0*3tlc:J:9 

7g£ftft^iSa/&5U><, (Mi-,-, Eu„Q„)0-n (A 

1 .-. B. ) , O, -C*>5»** 1 KUftojgfcSffi. 
fau o. oooigp^o. 5, 

0. OOOUqSO. 5. 
0. 5ln^l0, 
OlmlO. 5, 

0. 0002gp + qS0. 75, 
IWroMltMg, Ca, Sr, Ba, &t>*Znri>ib 
* 5 2 {i&HGDfflfJ; 15 »Haifc^4 < 1 t> I ffiTfc "9 , 
Qli*WS?PJT*$)«9Mn, Zr, Nb, Pr, Nd, G 
d > Tb, Dy, Ho, E r , T m, Yb, Rlf L u 

-m 1- 



e>j{e4»«tDatfnfc'>*< £ tiaras. 
[»*«4] mjte^fflw (401) tt*-,ub'mt 

Kg $ 4XT * 5 if 5jt>S l 3 !5«c<0^7t^g 0 
[00 0 1] 

LED^y7 P 7)^CD^co/>/ c c< bt>—%l&m&l,X% 
[0 0 0 2] 

/i', ? y/u^ yfrncf y ^ / — 1- y => 

^itx-Sfc^coy !) 5/ M«2fc-5fci&, mciSimmt) 
'< j/ * 7-f h %Mv>— o(c l EDf o jfca&ffi 
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h XMtt if b 1r 5 z. b *« T-# 5 0 

[0 0 0 3] ^l^ffitefT^-t^ll^glirfTCOA^I^ 
it^flajftifT-, «Hf. ^Ki^ifA<o#<«*5^g(f»c:f| 

= > i iffljittic-f dnai(cg) o g*, 19 2 o #ju±o.£*t # 

[00 04 J L^LftriSC,, LEDf7/?rfflPTM 
3tffc/< y * 7 -f h ft ^f4*3WW83t«^ -e* 9 , fg?N 

^rtSftro^flitllRjSSK* £ ft, *> 5 v 'OlMilBlB^tttltt 
[0 0 0 5] 

[0 0 0 6] L^Lft/JSib, LEDf y 7°li#^#:co|I 

t, MttWt£'*!K > » 
fttt £ 5 1 © ft <^ * ft lb ft 5 a 

[00 0 7] LED^-yy/lffllCifi&LTSbfc^ 
SSria®-rs*i^li, H»3 0»H4 0 

K$ib£ft5 0 3B3t*^--C*>4LED7 % y7'|c:iSl 

\Zb&k\,^Tk%****—tf&ltoltjK.3i< ft5„ * 

(Sialic: L E y ^©ifffiHcKit hfttzik%M% 
14, L E D^y^^rl^gB^Tj^W^/iif^fi 

ict £ ib $*t,6<, sibic wjmm.<nimx'hz>~%jt? 
«a«*icft* Lfc*»«r^±iciisf*-r« r. t i±t?# ft 



a*tt*<«< ft5»^*«S>5. Sled, fJbfcti:£jfc£ft 
<ft-5«£-t>$>5„ Lfj:ot, *K£!f]tt±IEH9& 

Wftu 4:9»£, fiB$rB c ]«{ieffl^ricfc^-ct3g 

[0 0 0 8] 

#i) VJ*%it&®>*mfcX3bZLEn^yy (4 0 2) 

wft (401) kz&Tz%itmmiz*i\,*xmmn 

U (40 1) ^*3t«A»e>0363t^«t*)ajB*H-C5S3t 
[0 0 0 9] »*«2fl£tt©36*»«tt, «3t 

(Mi-p-, E u„ Q, ) O • n (Ali. B.) : 0> X'h 
3. (ffiU 0. OOOlgpgO. 5, 0. 0001 
^qSO. 5, 0. 5SnSl0, O^mSO. 5, 
0. 0002^p + qS0. 75, W8&&<DMttM 
g, Ca, Sr. Ba, Sl>*Z n /4»<bft-5 2fc&JiCDl¥ 
<t 9 Stf ftfc'>ft < 1 1> 1 S-Cfe t) , Q (4*f^«^jT'fc 
9Mn, Zr, Nb, Pr, Nd, Gd, Tb, Dy, 
Ho, Er, Tm, Yb, RtfL u A»P>ft5#J: <0 JStf 
tlfc'>ft< 1 1 1«T*&5 0 ) 

[0010] $ |c, M«« 3 K*©»3tS6«tt*3t 

E*<o«3t|SlBJ4JBja^ (4 0 1) b'M&V 

l e D^ y ^s««snfc**«>«*y>r*- KflHlCE 

E^*XTft5 0 
[0 0 1 1 ] 

[0 0 12] fip*,, »jfc§SHKffl^f,ft51ibte*j«A:L 
T(i, 

1. W)fefficfftiT^Sii*ss*$n«. #IC 

s^s^ifes. 2. ***-7-jfi»KE«snsti{>a« 
ftm-mxhz-to 3. K3feagarofi]fflat«Eic:jE£: c 

Tlltt^fc5ri:4. WJt^WWit. »iftt*(CJ;oT 
t«*tt^fiT tft^ - t ft t'<n®WLi:%-t-5> - 1 7)5* 

[0013] z.tiba&ft'&mti'rtnb Lx^m^m 
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LX (Mi-,.-„ Eu„Q„) O- n (A 1 ,-. B.) = O:, & 

Spffc^tt) ft-Mm^ftftYimzTtimtbx'ptei,^ 

[0 0 14] liftfftttifgft^W-tfiJi L-T, ^y^* 
-f 7°L E D5rHI 2 lc^-f „ ^ -y 7° L E Dtf>Kft: 2 

o 4 ft\zmw v <> j^^mi^mi ^ l e ^ y 2 

0 2?r^#dr->#fjj|/ iCi ^ ffl ^ T@ ^ $itT$)5o #m 

i*7^t-2 0 3iLT^LEDf7/2 0 2CD& 
S^gffclcijSttibttfc&l;^ 0 5 £ ic^-ftiH^ 
WlC^$-ltTfc6„ (S r.., H Eu„.„ Dy..„., T 
mo.m, ) O • (A 1 rm B»» 12 ) : O:. ^?t#;K$r^^^ 
v'WgcfJfC^-g-^^-arttO^LED^j/^ *ffi£ 

201 1 Lxm-izmitxmzvz, :ffl<t?«s 

Si-m^Sr^&^-a-Sr 0 2 

£3§7fc£-t!:5„ LEDf7y2 0 2i>f,©5g3tt, -^co 
IC <fc o Tift® £ ftfc SJtefcSta* 6 co^* £ CD jgfeft 
LED^y^5r^mglC(±^3t^«A^ 

[0 0 15] (&ft#7ff) *^0^(cffll,Mbtl-5«^ 

mmztixft?}t-rz>%;m>nit^o a AftWi&xvoft 

t LTIi> (Mi- P -q Eu„Q.,)0-n (Al,, B.) : 

o,t-$)5„ feftmrntLxit, m*<Di><Dtfmfbi\ 

•5„ ^ftlfttrti, S^K^^^U^gi^/it'lcLED^ 

idi-5WPg|?Sr 1 75M21iUi^5«/£coH^Ei: L 
Tt^i/v ifcfc, &#MfW*&f££LED^;y^£$« 

MT5>nmm<Bi&zitxtBk<<\ zbiat. m$c<n 
u^\cm-B-^xi,^\ i&ftMn<Dmz, &itm%t 

^Wft&ltmiRI-Z Z\ t &x- 1 -5. 
[0 0 16] ^fett^ 

K\ k L E D^- v -ft^^-,v K&W«®fflij|c|^/j,o T# 
■t 9 < 1k*)tmm.<r>'-&\'c*m\-tz> - i ^T-g- r 

- «i 3- 



[0 0 17] ^SS^U/lfCfiJffl^ixS^^frii, LED 

^ -y m-r s i&v >(±j£ig l xsee ^ titzm^iz &^x 

n^l. 5 7i^3^#{c»*Ll> 0 * 

i-Z>z\tfrx>£5, 0 

[0 0 18] IP*,. ttS^JOEuOrH^plcol^Tfi. 
l&ltVoK l^MzML, Mft(DS r £0. 000 1W 

0. 5*/u«Te^5®H{cpSt-s - t^a 
"tliiO. 0 0 0 1 ^r/U£ Kl'pt^^t^M^L^ 

m< fry , ^^^Ttws^fiT-t^Mi^icfcs^^ 

T'fcSo 0. 5*/uj;i9 t^</i5i:, ig^* 

0. OOlgpSO. 0 ,t(CJ:«3, J;?)?g7fe 

[0 0 19] *^SSiJ^^A-r5^£ICj;^) EuW^Jt 
^^ttt^i-i^lc/iS, *^®^iji:LTMn, Z 
r. Nb, Pr, Nd, Gd, Tb. D y> Ho, E 
r, Tm, Yb, RXfL u t^ti^m £ <0 iltfttfc'X 

[0 0 2 0] D y tei&ftWXnmftX'h S 2 MlM 
ftl^S rff>M&imfttem_tlz?j}%:ftX'hr), Dy 
q oat® ffl (2 0. 0 00 5K1, 0. 0 3«T<7> 

*7iSfetp. Ndg^qCO$5H(iO. 0 0 0 5Kl_h, 0. 

o 3UT<Dmmm^L^\ zti^mmmDy , Nd 

[0 0 2 1 ] *(W?»ctt. »-(0*f<HKWtLTDyfc 

S5Hli0. 000 ltl±, o. 0 6&.TX\ Klci?^ L 
V^COIIO. 00 05^ 0. 0 2JKT©ffifflT*»S. 

m-OXmsMt LTD'y^jHRf ^2 
»*f+e»J©Tm»«qO»*L^«KIB«:0. 0 0 0 3 
W±, 0. 0 2«Tt% 5E(cSf4LV^f±0. 0 0 04 

0. 0 l«TO®HT'fo5. TOC, m-cD*^ 

<»: u r d y * iiw-r 5 ^ 2 L u 

»&q<0*J*L^fl6[ai±O. OOOlJili, 0. 0 6U 
TX\ H(C»$L^<7)(i0. 0 0 0 4JW±.-0. 0 4EI 

T<Dimxhz>„ m-^mmmt lxd y zmm-tz 

*2«>*MflfJW©Nbj»flCq©#*U^ttHtt 
0. OOOIKI, 0. 08WTT\ »C»*L^©tt 
0. 000 3«i, 0. 0 4&<T<DffimXhZ> 0 
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y b ms. q CO^S L l vfaMte 0 . 0 0 0 2 JK±, 0 . 0 
4tlTT\ 3HC#F£ LlvDf40. 00 0 3W1, 0. 0 

i UTcommx'h a. fB-ro-*N-fsaij t l t d y £®tR 

(40. 0 0 o. 7 v 0WTt-$>5„ W-nmm 

Mb LTD y SrS^t-Stg-^ m~<nmmm<OE r jft 
SEq U^EfflttO. 0 0 0 1JW± t 0. 0 3UiT 

T'fo5c iEl-^* LvmD(4 0. 0 0 0 5W±. 0. 0 2 
UTv>$mx*$>Z e ^-w*<i-S^Jt LTD y 

0. 0 0 0 1tl±, 0. 0 4JWTT'fe5o 3Et#* Lt^ 
CD(40. 0 0 0 5W-h, 0. 0 3WT»jlif$)5 o 
[00 2 2] fg-<D#ttf£#Ji LTN d Sri*A1-3» 
3\ jB2<0*f+®aiJroTinjaffiq(O<ffSL^t£Hl4 0. 

oooiai, o. 0 6WTT-, LVVOfiO. 
0 0 0 5tt±« 0. 0 2JWTroSaSBT**>5 0 »-0*f+ 
eSJfc LTNd£#A-*-5i§£\ ^ 2 ro*f+ffijSpJ» P r 
»£q<O#*LlMBi|ffltt0. 0O0 1KJ:, 0. 0 6JW 
TT\ EIC#F£ L(^<£>i40. 00 0 5K1, 0. 02U 

Tcomwx-hz. m-o&ttmmb ltn d £«t^a 

S& 2 <D&ttfism<DH o »& q Ll 
(40. 0 0 0 1W±, 0. 0 6£ITT\ IlCffiLV^ 
(4 0. 0 0 0 5JW±, 0. 0 2WT<£>$£fflT'&5„ £ lb 
KX, JB-©*(+gaiJi: LTN d &#TafcM-5i§-g\ 
»2©*f+»SlJODy»Sq©«f4LV^«SHttO. 0 0 
0 1«±, 0. 0 6WTT, Jgfc#*LV*©»4 0. 0 0 
0 5«±, 0. 0 2JWT<7)$g|aT'£>5 0 
[0 0 2 3] »3W4ft3t*K©*»«a«^o^T. T/U 

s.^v&o-nzfrvmx'm&i-zzbiiX'Zz. z<d 

Kjte^fcS&lc** t tT# 

S„ Lfc^oT, *^%BJtClffllMbtl2)^3t!feSClCI4^ 

^imffilA^K, i^SKH 0. 0 0 
2 5*/H^5«H-CS>*), Afc#* L 
IX75I4, 0. 0 5*/uttfiT*$>£ 0 **Si&jgA-f 5»c 
tt, 7Vu S = * A Sr-fctU;: 5 ftfc'ltS LSI l >Tffi& 

[0 0 2 4] 3WB5BWICfflV^*iSa3fctt*3tiftffl4, 
LT^iJx.14 S r O, MgO, A 1 = O* , Eu : 0, 

«>J:3«ftMMk:*. t^iiCaco.. Srca, b 
a CO:, co J: 9 ^SraT-^-rs - t T^icg^fc^ic 
teZXo Wk-&MZmVl1-Z> ZbfiW1zL\,\ z co J: o 

IWt*<Cif^*>S 0 -*fc, *9*<t^fti LTI4*-7ff£ 

*fifci*flF * LV \ * < 

L. 9 9. 9%a±-e*5CtAW*L<» 9 9. 9 9 
%^-hTfc 5 d £ tf? $ Ll \ C *l P> L fc 

IS5E^H^T 1 2 0 0°C^.h 1 6 0 0X:UT<D 

m&vsmvim l, 



[0025] xmmHc)fi^btizi&-x:®m*&-mz 

ttt£ffl(D2m<DE u|cj:53fiv^3B3t*M-*-5!4«» 2ffico 

***a<TO6-C*>5. #tt?;§#J£LT, Mn, Z 

r. Nb, Pr, Nd> Gd, Tb, Dy, Ho, E 
r, Tm, Yb, StfL u A»6*5»«t 9 8tfftfc/J>fc 
< it 1 «£3fot4*fte>8:ft:(;: K-^^-frSCtT-a* 
?S.fe^IltLSo 
[0 0 2 6] BWttt^JfettWldlo^T^^SSr^S-a- 

[0 0 2 7] 2ffi^JR, f+S»J, *#S^J(D^b^W|g 

*'HBctz/i'5-^2ia { *^it©^/u»[ASiuji : i-f 

**3*> n = 1 Tfc54§-g\ X^HJtfflCj; «9«?tffL/i^ 

^ B a1»jtl4 S r A !:Oi m<omU^ bte<9, ftfi 
52 0nml;i^-^COfc5ifeM^t. Sfc, 2ffi 

^ Lfc^-g-, * ^^CDB^s 1 ^-^/oSScOigjSlitT 

14, tt&**ajfca»e>3b£i-'<# stai.o, w#3g^^ 

-T^, *7li!^J:9 fci§i^Tf4, Sr,Al„0 
25 iSrAl,: 0,,<nl&-&Vobtj:?> 0 1rt£t>%, 
Sr^ttiwiCtD, SS«JS*s^bL, «3ttt*l$l 
RflUc. n = l. 7 5C0S$ X S 

£t>T#5 0 ^Oi^iaslcli, ffill^ LEDf ? 

%ltLT51tR^-fr5~ t^0*LV\ 
[00 2 8] gpt,, S^fl^^#^tEHicPS1-5 ^ <h 

3t*^, ^fePb^fb^-tir-SZt^T^So 
[0 0 2 9] *H^»^3t^S(Cjo^T, *3t*jT»4 
2?i«(W±W (M,-„- q Eu.Q,) O-n (A l 

B.) »0.£#ttflr«r*8-3-frTt>J:i»\i M^QcOtc 
*^*a*««4«2«B«±© (M,-„ EupQ,) 
O-n (Al„ B.) iO.fjtiK^Jft^M 
KfoftZM^I-ZbtX-tZ. -n(c49, ffi^co^* 



WWW- 1 0 - 1 1 2 5 5 7 



[0 0 3 0] (LEDf y/l 0 2. 2 0 2. 4 0 2, 
5 0 2) ^SS^ICffltMbtlSLED-^-yT'.tJi, (M 
Eu.Q.) O • n (Alt-. B. ) : Oj -'&1}tty)%$: 

5. MI^t'fcSLEDfj/yit MOCVDft^l; 
<t "5 SK±(C-«it In.AKGa ,-„-„ N (ffi L. 0 

^ a , o^b, a + b<i) &<nm&mk&to*mfr 

[00 3 1 ] gfc#y ^A^^^ft^^ffl Lfc*J 
3\ ^ftStR^tt-^^r-fir. *tr*A*, Sic, s 

fca«#*Ur\ zco-fry 7 4 irStSJilcG a n, ain 

ft£flM£-fr5*§£-tt, nSK-AVhiLTSi, G 
e, Se, Te, C^Srj§S[#A-r5 r t * U\, 
pSI^t^y p 
aK-/^KT*SZn, Mg, Be, Ca, Sr. B 
a^Sr K-T'S-B-5. mttf >J 5 A^it-frM 
P S * v h Sr K- 7° L fc tzii X te p Sf £ L Id < l > it 

X<rflMt*fc J: 9 T--yu-f 3 ;if P M-ffc 

[0032] i^ic, m^tiit^m^^-^^ 

^-^mthxm^^^y^^y^o mm 
Sfk^y v j*m\L&m*mwxihz> LEDf^eM 

[0 0 3 3] *JS38«roi83tSiBlc*j^Ta*J; < 3§ft 

n m£l 



T?W* L < , 3 8 0 n mW± 4 9 0 n m«T^ ! X *) ft 

0 0 n m«± 4 7 5 n m« TjJS $ ib \zft£ U #§I3§ 
WroajtttSrWrSXjtSgfirojgJt^^^ h/i-£II]3lc 
^"f. 4 1 0 nmf+jfilCf— ^Sr^fo^;4?LED^-s/ 

itfr L E D y 7\z X o TJS)ig $ tltz&%®>W<D%ltX 
fc5o 4 0 0 n m*ri<7)M3tftfif±, St^Mft^S: 

[0 0 3 4] (Wtt7>fir— 1 0 3, 2 0 3, 4 0 
3) jgHtt^-Yir-l 03. 203, 40 3t L-Tte, 
LEDf'yT'l 0 2, 2 0 2, 5 0 2 0) WSJ:©;*--* 

tOjJS*«)6ii5. UliO. 0 1 c a 1 / 

cmVcm/TOffiK, J^f^LXteO. 
5 c a l/cmVcm/tKlffeS. ffgfett 

OlOMtnJ^i. <t> 4 5 mtUT"C'*>'5„ l\<D£.ot£^ 

D^-yT'©^^ >^r-— • y— K&V^7> h • \l 

[0035] (v)yh.jJ-Ki0 5).v)yh.p 
-Kl05tLtli, LEDf 7/1 0 2 5rS2H$-ti"5 

±££tf$>tlt£&\,\ Sfc, LEDf ymML 
-^9V h • y-K^LED^s/T'O^iiffiflii: LTfiJffl 

y - K±W* V ^ftlCLED^y 7 Z&Wl-tZtmzig; 

[0 0 3 6] LEDf7/l02tv>yh. y-Kl 
0 5©*^t 0«f«tt«/i i'fc iotff? 
w^^T'tS,, Af$:W(ci±. ijK*'>»Jli, TtV/isffi 

>LEDfy7'4i' JC«fc K • y- K<tS*^it 

^i*(ciE^Wfc^$-ti:5fci6(ciiAg-<-^ h. * 
K ITO-<-xk IKAy7'^ffl^ 

S-f&JiS-tirSfctolCLED^i/^iag^tL-S^^v h 
• y-KO^BSr^ffi^i l. ftE<c£Jftlflg*tt£:i£ 

rt»a^„ cw^i^w-^ffiia^ii. 0. isaio. s 
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mmWit LXit 3 00/iQ ■ c mttT« s ffS L< . J; 

h • y - K±«cti«© l e Dr-y^ttm-rmsi*. 
l ed? y7frboy%mm'^< ^^tzabfmm^x 

\t\zkffi**>ht}.&. mmiziz^ 0. 01c a 1/c 
mVcm/taWiL< «tt)»*L<« 0. 5 c 
a 1/cmVcm/Wlt'H -iX&«J*#*Sil 

[0037] y-Ki06) 'fvt- - y 

- Kl 0 6 £ LTI4, h • y-Kl 0 5±(cg£B 

SilfcLED^yT'l 0 2 i:««t$nfcW«tt!7-f+- 
1 0 3 £co^SrlH5t«OT-fc5 0 ^vh-y— K± 

-l§l±)js»tt Wei^i o ffiffi-Ct 3tM£-f 5!K.5*s*> 
ffiroffifflS:** < -rs c tftt'Ciot?^ h • y- 

o swt^JT* u\ • y - K©$fc«s»&fi>* 

[0 0 3 8] y-Ktt, *«te7>r-r— cs> 

5 # -f v if v 4 -f-gs £ v&ffi&RV^&sg&fii 

0 0 n Q • c m« $ L< , 4 9 £? £ L < 3 ,u Q 

14, ft, M. ftAQfl, MAQft&tfM, £8£y y 

[0 0 3 9] (a-f-fV^lOl, 5 0 1) *K 
9fJfcffli^6*i6=i — v>?% i o l , soiili, * 
—A/ KSB*t 1 0 4 £ teSiJfc-^ J^h.y - y ^IC 
^It^ftStCD-Cfc*) LEDf 7y©M?rfit5i 

tm^^iztizxox, &vk%m&z-£zzti>X'Z 



[0 0 4 0] (*-/U KSWt 1 0 4, 4 0 4) *- K 
Btt* 10 411 »5t*V KcOfi£fflfflii(ci^ CT L E 
D^yy l 0 2, #1(47^^10 3, ^^Sf^-a- 

tzmz®tfzzttfX'Zz> Q t-^h'w, ss^«t 

^■^T^-frS r £ »c J; o Ttf SHS £1|K>1- - £ jjs-c # 5 

a*, pumztmm&ttisitz z t \c 4 or l 

e d ^ y 7° 1 0 2 frh ©mrSjttSrafn $ -ttfltifft *• $ 

5^£^T-#5„ iot, =t-;i'K!Wl0 4tt»l 

[0 0 4 1] WW 1 0 4 ©*ft:W*r^£ LX 

14, ^£ LT^^^f-->WIg, 3.|i7»ll ->!J3-yi 

ix5„ fcffc£ij£ L-TJ4, f^ygAy^A, |gfb 

14*— /u- K«W«tiC^ $ -fr r i ^^xJil^-co n-r^y 

[0 04 2] («^g) ffifiroijtgfj- LED 
B&»®«^Sr@4(c:7Ff„ 04 (A) fj, LEDf 

4 0 2 oisjtaa±^~/u K*m?Ki^(ca£tigb&n 

(B) fi, =-7 L -O-i/g|5W±{c*-/UKa5*}-4 0 4Sr 
Sfe^fctro-CifeS. Sfc, H4 (C) tt, LEDf-yT" 

^*a5W4 0 1 &$£m£-£tz%ftmm&7ji-to ^-rn© 

5r£^T-t5« 

[0 0 4 3] L E D-3^«tt, KMIBIIS-P«>9^T|BIK 

1 4 o TJgJtSSHSrgfafc^fl-s^s^si^-^ - t 
^T'#5 0 SE«j|a]»£ LTI4. A^^5f-?5:-B| 

andom v Access 
Memory) R AMiCfStt^ tl5f- ^ *^e>*38 
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t ftftmm.fr b<nmit&icimx.x&ftv>)W<D%?t&t ) 

"C, tt»l»«*J.o?HBl4ifKis^Tfcttit«rgi<** 
[0 044] (EtfWSfcftSPjt) 0 5 11:^389] ©383fe3S 

BfeSLv'- h 5 o eic-^Wjs-ttSo *v*Ht/<.Yvy— (MB 
i*lc»SL->- h 5 0 6l;|tti'Jt'>- Ft5 0 1 

£ixfc(M^»75&Jgg4£5 0 3rtlCLEDf 77*50 
2 SrHS-t^o LED^-s'7 f tStE±(i0*B^'«^ — V 

iS^ItfLLEDfy/S 0 2*sSMftSn^&K5 0 3 

fc*3tafBtt. T * y /HSiftftK 5 0 4 ©SBffilc:^** 
<!?-C-@£;**lS„ »3t«E 5 0 4 ©-*e3ian± 

l-tSW5 0 5 Sr»Ut3Syt3t$*iSi±*-frT*>5 0 

[o o 4 5 j Lxmm-tzm&tt. m% 

ntliROM (Read On Memory) ii' 

Met 9 f>iff«Rft^^<eif^«|»rd-fr^«^fcasi«S 

Mft&lt'0'3m<nl&%®ftzmM£-£?>Z kti*X%Z> 0 
4 fc, WBa^iErtt«jttt^3t«sR^ J; ot»J: < % 



iv^iSrgw-rs^ife**. clothe, ^^tt 
[0 04 6] mm^ss* Lxmrn-tzmsi*. ^* 

e>a>it«>&jgjS< 5 0 %UTk tt 2>®&fr3bZ . 
[0 0 4 7] 

(Xttft] (3U6#Jl) 3§*;3fi^i LT±f*f-^ii 
4 10nmnGaInNMMllt ( LEDf 7/ 

#y*A) TMI (h^f;KV-^A) # 

Situ MocvDfer-Sfk^y ^A^b^-fe^ft:^ 

SiH.iCpiMgt, S:eJ9fx.5rtCJ:oTnS 
£>5„ ) 

[0 0 4 8] ^yT-yfizJiV p n4r¥HHt&m&nm 
^y?!l i^SsfcJ: V&m.®£Zti?tiB 

J: 9 

[0049] y*Ltz.$mv-Y7u-j*<»9tmc 

Jiy-ftt-r^^VY ■ !)-Kll:LEDf77"5:i 

w&Lk~?*?y s • y — • y — Kt, ^-e 

[00 5 01 -J, WW-fcLT, SrCO 

: , SrO. 9 5 A 1 2 Oa Sr 0 . 9 8 E u 2 

O^SrO. OlSt/K Dy 3 0:,^r0. 7 
Tm=0 3 Sr0. 00 1 5^SOTI, BO.,^0. 0 24 
*/Hr 7 5 3/ ^ tK y V IC Atl, 5 Mz X. *) 

*&<t>X\ 1 4 0 0 °CT- 5 RDIUttdt flg/aa * 

f#7t„ ^(C^ D H D ^^L, fflfSriiL, 7^ 
m<0(S r« Eu..„ D y Tm,.« )0-(Al 
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[ 0 0 5 1 J m$L Ztltz ( S r ».«, E u ...» D y ».,„= 
T m..« ) O • ( A 1 „.,.,» B.,.. : ) 2 On 7 0 ffi 

3ijtf*5/«JlB i 2 0 iEfii?|5£ J: < m& V 

«*tt***fta^*$ixfci»ffisr i 3 o°c i mr$xw 

fbSitfc. wHTLEDfy/llCf^fl 5O/10SE 
fz„ &\fc\ a — 7V Vi/gRlCfii, LEDf y^iC^o 

tz'J- K7 U-A£ff A La3ttt3cjK'>*»llB*)!RA 

1 5 0'C5«|IIIlC-CWkS*fc. 
[0 0 5 2] C 5 LT»lbn/i:»3fettS:3|ri-5l8*^-f 
ah- K&WFSffc 3i*iaj«±^3t*jg»f Lfcttffi-efcfc: 

u 5»WiS«SL«flr*-e-5fc. jftir+ttRv^A^-^y 

->«>38*fi*#6ixfc. 3£ft*spfi7. 8 2 

1 m/w-Cfoofc. **^-fat— K£ 5 ^ffligfefelT;* 

2 1 m c d /m 2 Xh-ofz Q Jgft^V a|— Kftttt 1 0 

o o mf^imzm^nmmm^ms. Ltztzz&t 

[0 0 5 3J **i|Mt*(S r„« Eu 

o.o:i Dyo.o.s TnUon )0'(A1» Boon ). Oi i> 

?)ZnS : CuiLtt» IfcSSPJ 1 LTS5 

at— KaattKfft, HiSCT 1 1 mm? <j ->y 
fty-f aj— KSraai i o o o ^mMm\zmm<Dmytm 

fc. 3S**Vai— KtrJWWLfctt*, LEDfy/iffl 
Z n S : C u$jfc«)ft^ft:L-Clf^. 
[00 5 4] (SIJi«aj2) *«B8"fl«)383C^-r*-Kt 
El 4 (A) WtotLED^SKfUfflLfc. 
(Sr.a Euom Dy», s Z r».7„» )0-1.75(Al 

o.™ b«« )= o a t LtzututmmM 1 1 iqdkc lt 

0fiJc $ £36 jt*^ a}— K«r«/< * ->£JFM $ tffcffl 
fc. k WJt ?<{ ah- K i fit 6 n v ^KSSff £ ft 

-m 8- 



T3fcil$1tfc 0 7 2H$Ri]T'v'!/ ay^A 

SrSefk $ it L E D3?aj^g£ffM $ -frfc. :«LE D*ij* 

ttStfT L E D*t^£EB*Jftj& Lfc 0 L E D»i%8£< 2 

LT!fElhT-£ 5:i «r«BB Lfc. 
[0 0 5 5] 

(M,-,-,, Eu„Q„) O-n (All, B.),-O.S*#l 

k k t>T-#5 0 

[0 0 5 6] Sfc. *fi^^fi±, J;i?^®^, ft^no 

I83t^^— Kii-5^t^t?t5rttC*P^T, LE 

[0 0 5 7] *R*Wo|||*«3©«/«i:-f-5w4:KJ: 

# 5 ^g^g i f 5 r 1 1 T- £ 5 . 
[0 0 5 8] 

[Hi] 01(1, *3t«fi©**W»riiiHt?ai)5 0 

[02] 0 2(1, m<D&yti&m<om#,&)mmmx'3b 

[0 3] H3I4. *R5SW«>383t^-<^ h/KO-fldJS: 
[04] 14 (A) , (B) . (C) (4, ^n-en* 

[0 5] 0 514, *3teK«Sr*]fflLfcLED*^i!i« 
£>&it0-C*ife3 o 

[^^•rotfteq] 

10 1- 40 1, 50 1 •• • «7fetlK^-a*$tl/t3 

— 7"-f >^S15 

102, 202, 402, 502 - • • LEDf 

103, 403, 203 - • • i)MH&!7-r-V— 
1 0 4, 4 04- • • /U KfRtt 



105- 




1 0 6 • • 


-f • y — k 


201 - 




2 0 4 • • 


• mfo 


2 0 5 • • 




4 0 5 • • 




5 0 3 • • 


• 


5 0 4 • • 





5 0 5, 5 0 7- • • KAtOft 
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5 0 6- • • f- 
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